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VIEWS, NEWS AND INTERVIEWS. 


The new sewer in Paris. France, 
will be a most important work when 
it is finished, as it will be within the 
next few months, says a London 
exchange. It will take the affluents 
from most of the present sewers, and 
constitute the newest departure in 
main-drainage schemes. Its dimen- 
sions are 18 feet in height by 15 feet 
in breadth. Its present length is 
about a mile and three-quarters. The 
boring is being made on the same 
lines as those adopted for the Black- 
wall Tunnel and other similar under- 
takingsin England. A moving shield 
is forced forward by electrically 
driven jacks into the space excavated 
by blasting or handwork, and the 
masonry is built up behind it. The 
débris is removed by electric and 
steam locomotives in miniature 
railway trucks. The progress is about 
20 feet per day. 





Director Rothen, of the Inter- 
national Telegraph Bureau at Berne, 
Switzerland, 1s dead. 





Mr. Dengoro Ushioda, an electrical 
engineer from Tokyo, Japan, is visit- 
ing the United States to inspect the 
latest developments in electrical work. 
He is especially interested in electric 
railways, lighting and long-distance 
transmission, and will spend about 
six months in this country visiting 
the more important installations. 





Since Mr. Edison made his experi- 
ments on the fluorescence of certain 
salts, and discovered that tungstate of 
calcium gave the best results in the 
fluoroscope; his chemists have been 
making chemical combinations not 
procurable elsewhere. Thirty new 
substances per day have been the 
average product. These have been 
subjected to the X ray and their 
fluorescing power measured. Mr. 
Edison has found one chemical which 
is more sensitive to the X ray than 
any heretofore known. He will keep 


on in his work, however, until there 
is little hope of finding 
better, although he says 
chances of discovery can 
exhausted, 


anything 
that the 
never be 
chemical 


the possible 


combinations running up into the 
hundreds of millions. 





The following letter was recently 
printed in the New York Sun : 

Will you publish the name of a 
man who is well up in electrical mat- 
ters, who is able to invent and who 
would respect confidence ; that is to 
say, a party to whom an idea might 
be given, and who, if the idea should 
prove to be practicable and he should 
utilize it, would deal fairly with the 














Sullivan, evidently a civil engineer, 
in a report to R. L. Colt, estimates 
that the track laid with wood sleepers, 
wood bearers and plate rail, exclusive 
of ground and graduation, would cost 
$4,362 per mile; with stone blocks, 
wood bearers and plate rail, of which 
the cost of iron was $1,324, the cost 
would be $5,115 per mile ; with granite 
sills in line with plate rail, of which 
the iron was $2,037, the cost would 
be $6,500 per mile, divided as follows: 


Fre, 1.—An Evectrric Coupé. 


suggester ? I have such an idea, and 
would like to turn it to account if 
possible. PRINTER-READER. 





The Court of Appeals, in an 
opinion recently delivered at Frank- 
fort, Ky., by Judge Guffy, against 
the Western Union, holds that tele- 
graph companies are liable for damages 
for mistakes in unrepeated messages, 
notwithstanding the waiver of dam- 
ages printed on the backs of the 
company’s blanks. 





Cost of Steam Railway Track 
in 1830. 


In an old pamphlet which was dis- 
covered recently in the Astor Library, 
in New York, are some interesting 
figures with reference to the cost of a 
piece of track laid by the B. & O. 
Railroad in 1830 and 1831. I. L. 
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Sills at $11.50 per 100...............0005 $3,680 
Bar WOR. ccccccccccccccccce scovcceeces 1,300 
Broken stone..........ccsocesssscesees 640 
Various items............seeeseseeceee 880 


This engineer speculated on two- 
ton loads and one-ton cars, and said 
in his report that the B. & O. would 
be doing a very rash thing if they 
went beyond this point. 

He also says: ‘‘The locomotive 
engine now operating successfully on 
the Baltimore road, made by Mr. 
Winans to run on a friction carriage, 
though of moderate power, has a 
great useful effect.” 

Mr. Winans was apparently the 
first to patent outside journals and to 
reduce the resistance from friction 
from 1134 to 4 pounds per ton. 

On July 4, 1828, Charles Carroll, of 
Carrollton, the celebrated signer of 
the Declaration of Independence, laid 
the first stone on the B, & O. Railroad. 


Electric Carriages in New York 
City. 

The Electric Carriage and Wagon 
Company have established headquar- 
ters in Thirty-ninth street, New York 
city, and soon expect to inaugurate 
an electric cab system in this city. 
We illustrate in this issue three of 
their vehicles, an electric hansom, 
electric surrey and electric coupé. 
The electric hansom is particularly 
popular with all who have tried it. 
The vehicle moves along noiselessly 
and without any jolting or jarring, 
the weight of the storage battery, 
amounting to about 800 pounds, 
proving an advantage in respect to 
steadiness of motion. Competent 
engineers take the places of the 
drivers, and we may soon expect to 
see this novel-looking vehicle in use 
in all parts of the city. At present 
they attract a good deal of attention 
and occasionally disturb the serenity 
of the milk-wagon horse 
or the antiquated street-car 
quadruped. 

Referring to the illustra- 
tions on this and the follow- 
ing pages, Fig. 1 shows an 
electric coupé, Fig. 2 an 
electric surrey and Fig. 3 
an electric hansom. The 
motors used on all the elec- 
tric carriages manufactured 
by the Electric Carriage and 
Wagon Company are of the Lundell 
type, made by the Interior Conduit 
and Insulation Company, of New 
York city, and the batteries are the 
latest product of the progressive 
Electric Storage Battery Company, 
of Philadelphia. 

The surrey illustrated in Fig. 2, on 
the next page, is a vehicle with a 
record. On Friday, September 11, 
1896, this carriage, at the Narrgansett 
Park races, Providence, R. I., made 
the unprecedented time of 11 minutes 
and 27 seconds for a five-mile run, or 
at the rate of 26.2 miles per hour— 
average time per mile, 2.17—beating 
all other competitors and establishing 
the five-mile record for motor vehicles. 

When it comes to that pass that an 
electric carriage makes a record for 
an average mile of 2.17, it is time 
that not only the trotting horse, but 
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also the trolley car, must look to their 
laurels. For several weeks past these 
carriages have been seen on the 
streets of New York city, and before 
long a regular service will be estab- 
lished. 

There are 2 one and one-half 
horse-power Lundell motors on each 
carriage, both attached to the front 
axle, one to each wheel, and driven 
independently. The electric hansoms 
weigh about 2,500 pounds each, in- 
cluding the 800 pounds of chloride 
accumulators. It is expected, how- 
ever, that the weight of the storage 
batteries will be reduced to 600 
pounds. 

The electric cab service will be 
established on similar lines to a livery 
stable. A building has been secured 
in Thirty-ninth street,where the cabs 
may be hired or ordered by telephone. 
There are four electric hansoms in 
service now, and more will be re- 
ceived, at the rate of two a week, 
until 12 are in service. An electric 
coupé, furnished with 2 two-horse- 
power motors, will also form a part of 
the equipment. 





A Banquet at the Union League 
Club, Chicago. 

At the banquet held under the 
auspices of the electric banquet 
committee at the Union League 
Club, Chicago, on February 18, the 
following were present: B. J. Arnold, 
F. B. Badt, W. E. Baker, Charles H. 
Besly, J. R. Chapman, Thomas H. 
Creden, E. B. Chandler, Max Eich- 
berg, Prof. Elisha Gray, Charles E. 
Gregory, W. L. Githens, Angus 8. 
Hibbard, W. S. Hine, Samuel Insull, 
Martin J. Insull, A. L. Ide, W. A. 
Jackson, W. A. Kreidler, W. J. Lloyd, 
8. J. Larned, Charles Munson, John 
B. O’Hara, Charles T. Page, R. E. 
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vote to send out invitations for 
another banquet, to be held on the 
second Wednesday in May. Prof. 
Elisha Gray acted as touastmaster, 
with his usual grace and humor. 





A New New York Telephone 
Company. 

The City and Suburban Telephone 
Company, of 203 Broadway, New 
York city, was incorporated at 
Albany on February 19. It proposes 


deliver a lecture on ‘“ Electricity 
from Carbon Without Heat.” 
Special importance attaches to this 
lecture at the present time, when so 
many advances and ideas are being 
brought to notice by inventors. Mr. 
Case has long been an. experimenter 
in this field, and has a great deal of 
interesting and valuable data, which 
will be appreciated by electrical engi- 
neers and students. Mr. Case has 
prepared for the occasion a variety of 
apparatus to illustrate types and 
principles. 











FIG. 


to operate in the principal cities and 
towns of the State. The capital 
stock is $100,000, and the directors 
are Alfred H. Teller, Charles B. 
Minsbull, Charles A. Teller and G. 
Rowland Munro, of Brooklyn; Henry 
B. Oakman and Samuel Bear, of New 
York city, and Charles E. Tompkins, 
of Jersey City. 

The company is said to have 
acquired the New York State rights 





2,—ELEcTRIC SURREY. 


Vice-President-elect Hobart is large- 
ly interested in electric railways in 
the vicinity of his home, in Paterson, 
N. J. On March 2, two days before 
inauguration, he will travel over a 
newly opened trolley line, forming 
the connecting link between the 
Newark & Passaic Electric Railway 
Company’s line and the Consolidated 
Traction Company’s road. Then he 





Richardson, B. E. Sunny, Frederick 
Stevenson, O. H. Sewall, A. 8. Terry, 
Henry S. Towle, A. D. Wheeler, J. 
B. Wallace. 

The banquet was a very enjoyable 
affair, and gave occasion to renew old 
acquaintances and make new ones. 
Everybody was so well pleased with 
the arrangements and with the spirit 
of the enterprise that a vote of thanks 
was given to Mr. F. B. Badt, the 
secretary of the banquet committee, 
and he was instructed by a unanimous 


for the ‘‘make and break” trans- 
mitter and other apparatus controlled 
by the M. & B. Telephone Company 
and the United States Telephone 
Construction Company, both of Phil- 
adelphia. The ‘‘make and break” 
patent is in litigation, and has been 
for some time before the courts. 





itera 
New York Electrical Society. 
The next meeting of the society 
will be held at Columbia University, 
Madison avenue and Forty-ninth 
street, on Wednesday, February 24, 
at 8p. mM. Mr. Willard E. Case will 


will board a steam railroad car and go 
down to Washington to the inaugural 
ceremonies. Politicians are already 
figuring on the possible mean of this 
direct comparison of steam and elec- 
trical traction. 








-_-— 
+s Astoria.”’ 


John Jacob Astor has given the 
name ‘ Astoria” to his new hotel 
adjoining the Waldorf in New York 
city. It will cost, when completed, 
$5,000,000, will contain 1,000 rooms 
and will have the finest electrical 
equipment of any hotel in the world. 
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The Incandescent Lamp Combina- 
tion. 

As indicated in the ELECTRICAL 
Review for February 10, 1897, the 
majority of the incandescent lamp 
manufacturers in the United States 
have made arrangements with the 
Westinghouse Electric and Manu- 
facturing Company to take out 
licenses under royalty to manufacture 
incandescent lamps with cellulose 
filaments. ‘I'wo or three companies, 
who have not secured licenses, have 
been proceeded against legally. The 
Westinghouse company is understood 
to own or control 72 patents on fila- 
ment processes which cover all known 
types except the bamboo filament, 
which is too expensive for present use. 

Referring to the lamp manufact- 
urers’ combination, Mr. L. H. Rogers, 
of the Adams—Baguall Electric Com- 
pany, of Cleveland, Ohio, is quoted 
in a newspaper interview as saying : 

_* They call it a trust and com- 
bination, but it is nothing more than 
an organization for our own mutual 
protection. Incandescent lamps are 
now being manufactured at a great 
loss, and we knew that something had 
to be done to save ourselves from 
vankruptcy. 

‘The price of incandescent lamps 
several years ago was from $1 to $1.25 
each. ‘The price has gone down 
rapidly since that time, until a few 
months ago, when the price reached 
from 15 cents to 20 centseach. As 
this is below cost, and as the con- 
sumer of incandescent lamps had 
been dictating the prices and running 
the manufacturers’ business for quite 
a while, the manufacturers of incan- 
descent lamps had the audacity to 
meet and discuss matters in New 
York city several months since. 
Their discussion resulted in an under- 
standing that they would try and 
obtain enough for the incandescent 
lamps which they sold to pay their 
help for making them, the wild idea 
being expressed that it might also be 
possible to pay those who had invested 
their money in the business a slight 
dividend in the years to come, They 
call this a ‘trust,’ but, as above 
stated, if any one desires to step in 
the shoes of any of the incandescent 
jamp manufacturers, they probably 
can purchase any one of the plants at 
the cost of installing it. 

‘** The price of incandescent lamps 
to-day is 22 cents each in small quan- 
tities, 20 cents in barrel lots. The 
cost of manufacturing them will vary, 
from the statement of a promoter 
attempting to interest capital, from 
12 cents each to the figure as shown 
by the actual balance sheet of any 
manufacturer to-day, which would 
probably be 25 cents each. In other 
words, there is no money in the busi- 
ness at the present prices, and an 
incandescent lamp should not be sold 
for less than 30 cents under any 
circumstances. If any of the dear 
public are worried that our firm is 
making too much of a profit, they can 
have our factory and business at 
exactly what it has cost up to the 
present time.” 
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The Siberian Railroad. 

Mr. S. Marsh Young recently 
returned from a flying trip to St. 
Petersburg, Russia, on important rail- 
road matters. Mr. Young’s observ- 
ing eyes found little to attract him in 
Russia as compared with the United 
States, but thinks that the new 
Siberian railroad the Russian Govern- 
ment is building will add materially 
to the prosperity and progress of that 
vast country. 
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THE EDISON COMPANY. 





ANNUAL MEETING AND REPORT OF 
THE NEW YORK ORGANIZATION. 





The annual meeting of the stock- 
holders of the Edison Electric [llu- 
minating Company of New York was 
held recently and the annual report 
was submitted. The income account 
has already been published, showing 
$966,380 net income, against $815,759 


in 1895. Following isa record of the 
installations : 
1896. 1895. Increase. 
No. customers....... 7,898 6,928 970 
No. ine. lamps. .... 309,369 246,628 62,741 
No. arc lights........ 5,559 5,031 528 
No. motors, h.-p..... 15,953 11,658 4,295 
Total equiv. 16 c.-p..613,991 483,605 130,386 


Adding supplementary service, or 
emergency connections, with isolated 
plants, the installation figures on 
Edison and auxiliary services com- 
bined reach a total of 708,458 16- 
candle-power lamp equivalent. 

The concentration in the larger 
stations and the increased operating 
economies, conjoined with the large 
extension of business in the past 
year, have resulted in a considerable 
decrease in the cost of current. The 
directors are giving careful considera- 
tion to a revision of the company’s 
prices, which, by reducing the cost 
of current to the consumer, wherever 
practicable, will encourage further 
increase of business. 

The general balance sheet shows : 


ASSETS. 
License under Edison patents........ $3,159,000 
Investment accounts...........see00- 10,227,712 







Stock, Edison L. & P. Installation Co. 1,216,400 
Accounts and bills receivable......... 189,703 
Sundry accounts and supplies......... 111,234 
GRE Ot ROE. 0.0 cedsccscdcccsecoosesce 170,905 
i wrvickctsddssassdsacesadcnenvessd $15,074,955 
LIABILITIES. 
CRAIG oc ireiesee cnc scvcerscesoes $7,938,000 
First mortgage bonds................ 4,312,000 
First consolidated bonds.............. 2,130,000 
Accounts payable............ssecseees 104,892 
Dividend No. 47.........++++ 119,055 
License suspense account 62,000 
Accrued interest account. 71,866 
Insurance reserve fund... 24,461 
Employés’ benefit account,. 6,568 
Sundry accounts...... .... scesceceee 25,773 
Depreciation reserve fund............ 88,784 
PEORE and LOGS... ccccccescccccsccccece 191,558 
 <eseeectneesestineescsnemebeeted $15,074,955 


The highest load of the entire sys- 
tem taken together was on Decem- 
ber 15,a maximum of 79,360 amperes. 
The best daily average of the system 
was on December 22, 28,926 amperes. 
The total current generated in the 
year was, in the downtown district, 
68,738,565 ampere hours, and in the 
uptown district, 84,581,417 ampere 
hours: in both districts a total of 
153,319,982 ampere hours. 

The following board of directors 
was elected by a vote of 65,063 shares, 
out of a total of 79,380 shares: A. A. 
H. Boissevain, R. R. Bowker, C. H. 
Coster, Charles E. Crowell, R. Fulton 
Cutting, Thomas A. Edison, .W. E. 
Glyn, Arthur Curtiss James, D. O. 
Mills, Geo. Foster Peabody, W. A. 
Read, F. S. Smithers and Spencer 
Trask, 

The financial statement for New 
York city electric light plant for 
January shows that the profits from 
commercial lighting, over and above 
operating expenses, were nearly $900, 
and the permanent investment in the 
plant was increased by more than 
$825, in the extension of old lines 
and the construction of new ones, 
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and the statement which was pre- 
sented to the Board of Public Works 
shows the following: Income from 
commercial lighting, $3,123; ex- 
penses of operating, $2,226 ; balance, 
$897. The benefits accruing to the 


plant from the lighting of the streets, 
and St. 


public buildings Luke’s 





Fie, 1.—SmeE AND SECTIONAL VIEWS OF 
PLatE NEw YORK ACCUMULATOR 
AND ELEctTRIC COMPANY’s STORAGE 
BATTERY. 

Hospital, at the rates charged for 

commercial lighting, were $2,513, 

making a total advantage to the city 
of $3,410. The cost of constructing 
and extending lines was $827. The 
number of arc lights cut in during 
the month was six, and of incandes- 
cents, 502. The entire number of 
lights furnished from the plant is 











The New York Accumulator and 
Electric Company’s Storage 
Battery. 

The New York Accumulator and 
Electric Company, of 150 Nassau 
street, New York city, have recently 
placed upon the market a storage 
battery which, they assert, possesses 
advantages which should recommend 
it to any one interested in the storage 
of electrical energy. In the accom- 
panying illustration, Fig. 1, is shown 
a front and a side view of a battery 
plate. This consists of a single inte- 
gral piece of pure lead. It isan open- 
work, ribbed and grooved plate, with- 
out any border. The ribs of one side 
of the plate cross those of the other 
and are bodily, and therefore elec- 
trically, joined to them. Where 
strength and durability are first con- 
siderations, the plates are made 
heavier, every tenth rib being made 
thicker and the adjoining grooves 
wider. The plate is made either by 
casting in a mould or else by pressing, 
rolling or sawing it out of a piece of 
pure rolled sheet-lead. It is claimed 
that a plate so constructed has greater 
strength and a larger exposed surface 
for-a given weight than has any other 
form of ribbed plate. 

The battery, Fig. 2, is of the Plante 








Fic. 2.—Tue New York ACCUMULATOR AND ELECTRIC CoMPANY’s STORAGE 
BATTERY. 


237 arcs, of which 116 are a source 
of revenue to the city from commer- 
cial users, and 121 are in use to light 
the streets, armories and police sta- 
tions. The streets are also lighted by 
330 series lamps. Of incandescent 
lamps there are 8,417, of which 7,814 
are in commercial use, and 603 are 
used by the city. 
> - 
At Electric Light Headquarters. 
Out-of-town visitors registered at 
the headquarters of the National 
Electric Light Association, New 
York, during the past week were: 
A. M. Young, Waterbury, Ct.; H. B. 
Cram, Boston, Mass.; Guy L. Feld- 
man, Newark, N. J.; H. W. Wheeler, 
Boston, Mass.; J. E. Lockwood, De- 
troit, Mich.; Prof. Louis Duncan, 
Baltimore, Md.; Chas. E. Bibber, 
Boston ; C. H. Watson. Matteawan, 
N. Y.; ©. E. Newton, Hartford, Ct.; 
M. J. Perry, Providence, R. I.; H. A. 
Wagner, St. Louis, Mo. 


type, the active material being formed 
directly from the lead itself by electro- 
chemical action. The formation is 
very fine-grained in texture, compact 
and adherent. The average capacity 
ranges from three to five ampere hours 
per pound of element, though ahigher 
capacity can be attained where exces- 
sive lightness of plate isdesired. The 
internal resistance of the cell is very 
low. The insulation of the plates is 
said to be so perfect that a cell has 
retained the greatest part of its charge 
for a period of over seven months. 
The battery, it is said, will withstand 
an excessive charge and discharge rate 
without sustaininginjury. For some 
uses the positive plates are especially 
protected by perforated sheets of in- 
sulating material secured close to the 
plate by means of soft rubber‘bands or 
otherwise. This prevents scaling and 
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bridging. The battery has been sub- 
jected to severe and repeated tests for 
a period of nearly 18 months, and 
it is asserted will uphold all the claims 
made for it. This battery, the man- 
ufacturers state, is made under non- 
infringing individual patents, lately 
issued, owned by the company, which 
guarantee to purchasers full protec- 
tion against litigation. 
incite linia 


TELEPHONE MATTERS IN DETROIT. 
A NEW INDEPENDENT COMPANY. 





The promoters of the Detroit, 
Mich., Telephone Exchange have filed 
papers for two new telephone en- 
terprises, with a combined capital of 
$1,100,000. 

The first is to be known as the De- 
troit Switchboard and Telephone Con- 
struction Company, capitalized at 
$100,000. The purpose of the con- 
cern is to manufacture the electrical 
inventions of T. F. Ahern, the expert 
of the present Detroit exchange, and, 
especially, a patented switchboard, 
said to be the only one capable of 
serving 2,000 customers and not con- 
flicting with Bell patents. The 
switchboard and other electrical de- 
vices will be sold to outside independ- 
ent companies. 

The other company will be known 
as the New State Telephone Com- 
pany, with a capital of $1,000,000. 
The company will spread low-rate 
telephone service to all parts of the 
State. The beginning will be made in 
towns near Detroit. At present there 
are a number of small independent 
companies in Michigan, and it is pro- 
posed, as one step, tosecure control of 
these. The low rates established by 
the Detroit Telephone Exchange will 
be made universal in Michigan. The 
stockholders of the two concerns are 
William L. Holmes, Charles Flowers, 
Alex. I. McLeod, Julius Stroh, Ed- 
ward H. Parker, Frank A. Vernor, 
H. H. Hatch, T. F. Ahern, John T. 
Holmes, Hugh O’Connor. Officers 
were elected as follows: President, 
William L. Holmes; vice-president. 
Alex. I. McLeod ; treasurer, Charles 
Flowers ; secretary, Frank A. Verner. 





iii 
A New and Valuable Book. 


**Gas, Gasoline and Oil Vapor En- 
gines,” by Gardner D. Hiscox, 
M. E. Octavo, cloth, 350 pp., 
220 engravings. Price, $2.50. 
Sent, postage free, on receipt of 
price, by Electrical Review 
Publishing Company, 41 Park 
Row, New York city. 


This, the only American book on 
the subject, is designed for the general 
information of every one interested 
in this type of motive power, and its 
adaptation to the increasing demand 
for a cheap and easily managed motor 
requiring no licensed engineer. The 
book treats of the theory and practice 
of gas, gasoline and oil engines, as 
designed and manufactured in the 
United States. It also contains chap- 
ters on horseless vehicles, electric ‘ 
lighting, marine propulsion, etc. In 
view of the rapidly increasing interest 
in isolated plants operated by gas 
engines, this book should enjoy alarge 
sale among electrical engineers. 
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THE ATMOSPHERE ELECTRICALLY 
MEASURED. 
To THe Epiror oF ELECTRICAL REVIEW : 

There is an open field for the elec- 
trical student in devising means for 
the thorough investigation of the at- 
mospheric disturbances which play so 
important a part in determining the 
weather. The present weather bu- 
reau ig an admirable institution and 
does a great service to mankind ; yet 
it is butan infant. It has a future of 
great promise; but it seems to us that 
will never be attained so long as the 
general observations of pressure, tem- 
perature, humidity, etc., are observed, 
substantially. only at the earth’s sur- 
face, where local conditions exist to 
confuse the whole subject. We ven- 
ture the prediction that eventually 
deeper study of all atmospheric phe- 
nomena will be made possible with 
electrical measuring and recording 
devices which will unerringly produce 
records of conditions found far enough 
above our terrestial surface to serve 
as a more reliable basis for prognosti- 
cation than we have now. 

The waters of the earth are mobile, 
and the attraction of the moon and 
sun sets up the tides diurnally and 
semi-diurnally, and the subject is one 
well understood. But the earth’s at- 
mosphere is still more mobile, being 
lighter and less viscous, and, more- 
over, has very much greater depth 
than any ocean, and the movements 
of the atmospheric tides must be far- 
reaching in their bearing on clima- 
tology. 

It would be interesting to follow up 
the subject in its bearing upon many 
of the old ‘‘weather signs.” The 
new moon, with its horns pointing 
downwardly, used to be, and often is 
yet, taken as a sign of wet weather to 
come. Butwhy? The old-fashioned 
weather sharps say it is the result 
of observed facts, the syllogism of 
nature. But may it not havea better 
basis (supposing it to be true) in the 
physical conditions at the time? It 
would be more rational, for example, 
instead of asserting it is going to rain 
because the moon’s horns are down, 
to say that the moon’s horns are down 
because the moon is then in a par- 
ticular part of her orbit where the 
joint or resultant attraction of the 
moon and sun on our atmosphere 
produces conditions therein as to 
wave occillation or tide, pressure, etc., 
indicating wet weather in the path of 
such disturbances. 

With instruments of precision soar- 
ing aloft, and circuits capable of pro- 
ducing their lightest fluctuations 
under the eye of intelligent human 
observation on terra firma, much will 
he learned to throw light on the 
present darkness. We will not be 
satisfied with knowing a storm center 
has developed in a certain spot and is 
traveling ina certain direction; we 
must be able to seize upon the cause, 
both of the rise of the storm center in 
such spot and why it takes a particular 
direction. We will be able to closely 
watch the atmospheric disturbances 
so as to foresee clearly the inception 
of the storm and the exact spot where 
it will begin its devastating work. 

There is much yet to be learned in 
climatological investigations, and elec- 
tricity is bound to become an indis- 
pensable adjunct. 

T. J. McTicur, 
Electrical Engineer. 
New York, February 10. 
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NEW ENGLAND NEWS. 

The new firm of Huntress & Ewing, 
8 Oliver street, Boston, is represent- 
ing the Walker company, of Cleve- 
land, in that locality. 

The Globe Electric Light Com- 
pany are now operating an extensive 
factory, well equipped with modern 
machinery, and have every facility 
for a large production of incan- 
descent lamps. 


The Lynn Incandescent Lamp 
Company, Lynn, Mass., according to 
President Dwyer’s statement, is 
greatly crowded to keep pace with the 
renewal orders for the lamps by the 
company’s special process. 

The well known firm, Bibber-— 
White Company, Boston, since its 
reorganization, has entered actively 
into the field with a large line of 
special electrical supplies, and now 
has one of the most extensive estab- 
lishments in New England. 

The Anchor Electric Company, 
Boston, speak encouragingly of more 
activity as to the general demand for 
electrical supplies, and especially for 
the ‘‘ Anchor” switches, and have re- 
cently perfected new designs in water- 
tight, cluster, Jight, pole-changing 
and heater switches. 


The new plant of the W. S. Hill 
Electric Company at New Bedford, 
Mass., for the production of the new 
standard ‘‘Hill” switches and switch- 
boards, adds one more factory to 
which New England may point with 
pride as an indication of the fast 
growth of her electrical industries, 


The Spring Park Laboratory, 
Jamaica Plain, Mass., is having a 
much greater demand for fluoroscopes 
and fluorescent screens of the new 
non-phosphorescent salts as the im- 
portance of this discovery becomes 
more generally appreciated. This 
new crystal, by a number of scientists 
who have experimented with it, is 
said to be one of the features in re- 
cent developments in the growing 
X-ray science. 

One thousand telephone instru- 
ments were included in an order re- 
cently placed with the Connecticut 
Telephone and Electric Company, of 
Meriden, Ct., and Chicago. This 
order is for the exchange at Des 
Moines, Iowa. This must be ac- 
cepted as a strong indorsement of 
this progressive company’s instru- 
ments, as the order was placed after a 
rigid examination of the apparatus 
offered by the telephone field. 

=> 


LITERARY. 


The Review of Reviews for Feb- 
ruary makes ‘‘A Plea for the Protec- 
tion of Useful Men” from bores and 
‘‘societies,” and all well meaning 
people who bother the life out of 
public men by letters and calls on the 
pretext of seeking assistance in some 
worthy undertaking. The editor of 
the Review publishes letters on this 
subject from the late Gen. Francis A. 
Walker, written only a few weeks 
before his death. In one of these 
letters General Walker wrote, ‘‘I am 
not well, and neither callers nor 
correspondents have any mercy.” 


THE TELEPHONE SITUATION. 





PAPER READ BEFORE THE CHICAGO 
ELECTRICAL ASSOCIATION, FEB- 
RUARY 5, 13897, BY W. CLYDE 
JONES. 





(Concluded from page 79.) 

The Berliner application was in the 
Patent Office 14 years, and this long 
delay, together with the fact that the 
controlling claims, granted at a time 
when the original Bell patent was 
about to expire, were founded upon an 
invention made but shortly after 
Bell’s invention, and the fact that 
this second controlling patent would 
practically double the telephone 
monopoly, led to the institution of a 
suit by the government to annul the 
patent on the ground that the appli- 
cant and his assignees, the American 
Bell Telephone Company, had been 
guilty of fraud or misconduct in 
delaying the issuance of the patent, 
and on the ground that the Commis- 
sioner of Patents had exceeded his 
powers in the granting of the patent. 
At the hearing other objections to 
the validity of the patent were raised, 
but the Court of Appeals held that 
these could properly come before the 
court only in an infringement suit, 
and not inasuit by the government 
to annul the patent for irregularity in 
the method of granting the patent. 
The Court of Appeals held that the 
facts attending the delay were not 
such as would lay either fraud or 
misconduct at the door of the patentee 
or his assignees, since the delay had 
been occasioned by the rules and 
procedure of the Patent Office, and 
the court held that the Commissioner 
of Patents had acted within his 
powers in granting the patent. The 
case was appealed and has been argued 
before the Supreme Court. Should 
this court find the patent to be 
irregular, the controversy will be at 
anend. If the Supreme Court, how- 
ever, follows the decision of the 
Court of Appeals, it will declare the 
grant of the patent regular, and then, 
when an infringement suit is instituted 
against an alleged infringement, all 
the objections to the patent which 
are claimed to invalidate it, outside of 
the question of irregularity in the 
grant, will be considered. Should 
the Supreme Court, however, choose 
to consider all of the objections urged 
against the patent, its decision will 
termivate the controversy. 

It may be interesting to consider 
what are some of the defenses to the 
validity of the patent which would 
thus arise in an infringement snit. 

One of the defenses is that the 
constant - contact feature was not 
present in the Berliner application as 
originally filed, the application show- 
ing only the make-and-break double- 
contact transmitter above referred 
to, and that the constant - contact 
feature was interpolated into the case 
only after the publication of Edison’s 
constant-contact carbon telephone. 
If this can be proven, it will, of 
course, invalidate the Berliner patent. 

Another defense is that the first 
claim of the Berliner patent, pur- 
porting to cover the method of pro- 
ducing an undulatory current by 
varying the pressure between two 
electrodes in constant contact, does 
not define a method within the con- 
templation of the patent laws. It 
has been held that a patentee is not 
only entitled to a patent on the 
mechanism he may use for practicing 
his invention, but if an action or 
change of a chemical or elemental 
nature takes place, he is also entitled 
to aclaim for the method. To bea 
proper and legal method claim, it 
must occupy a somewhat difficultly 
defined position between two ex- 
tremes ; it must not be a claim for a 
principle or Jaw of nature, and it 
must not be for the mere function or 
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operation of a machine of mechanism. 
For instance, had Henry or Faraday, 
upon the discovery of the law of mag- 
netic induction, claimed the method 
of inducing an electric conductor in 
a circuit which consists in varying 
the magnetic field to which the circuit 
is subjected, the claim would have 
undoubtedly been held void as claim- 
ing a principle or law of nature, since 
the claim is but the statement of the 
law of induction, which is as absolute 
and independent. in its invariable 
action as the law of gravitation, 
which acts, when it acts, always in 
one unchangeable manner, regardless 
of any human interference. Human 
agency may control the time of its 
action, but not the nature of its 
action. 

On the other hand, the method, 
for instance, of producing a variable 
flow through a water pipe which con- 
sists in continuously varying the port 
or opening in a valve would not be a 
proper method claim, since it de- 
scribes merely the mode of operation 
of a valve; that is, the function of a 
mechanism. Likewise the descrip- 
tion of the operation of any particular 
mechanism for varying the flow of a 
current along an electrical conductor 
would seem to be the description of the 
mode of operation of the mechanism 
merely and not a proper method claim. 
As an illustration of a proper method 
claim, lying between this Scylla of a 
principle or law of nature and this 
Charybdis of a mode of operation of a 
mechanism, may be cited the method 
claim of the original Bell patent, 
which is as follows : 


5. The method and apparatus for transmitting 
vocal or other sounds telegraphically, as herein 
described, by causing electrical undulations, sim- 
ilar in form to the vibrations of the air accompany- 
ing the said vocal or other sounds, substantially as 
set forth. 


This claim has been held by the 
Supreme Court to be a proper method 
claim. It does not define a Jaw of 
nature, because human agency must 
intervene to make the laws of force 
and the law of induction co-operate 
and act in a particular manner differ- 
ent from that in which they would 
act were they left to act uncontrolled. 
In other words, human agency is an 
element of the process, and thus the 
process 1s not a Jaw of nature. On 
the other hand, the method is not the 
description of the mode of operation 
of a mechanism, since it can be con- 
templated independently of any mech- 
anism. Itis one of the tests of a legal 
process that it can be entertained by 
the mind independent of any material 
agency or mechanism for effecting it. 

We have seen, however, that undu- 
latory currents can be produced, first, 
by varying the electro-motive force of 
a current, and, second, by varying the 
resistance which the current encoun- 
ters. It will be noted that the method 
of producing an undulatory current is 
a method which does not define a prin- 
ciple or law of nature, nor does it de- 
fine the mere operation of a mechan- 
ism, since we can contemplate the 
varying of the electro-motive force of 
a current independently of any specific 
mechanism for effecting such varia- 
tion. Likewise, the method of pro- 
ducing an undulatory current which 
consists in varying the resistance to 
which the current is subjected would 
seem to define a proper method. 
Both of these methods are the inven- 
tion of Bell, and were disclosed in his 
patent, so that he alone of the tele- 
phone inventors was entitled to make 
these claims. 

Had Bell drawn a claim to cover 
the method of producing an undula- 
tory current by moving a mass of 
magnetic metal toward and from the 
pole of an electro-magnet, it would 
seem that the claim would not have 
been a proper method claim, since it 
defines the mere operation of a piece 
of mechanism, the only proper method 
claim capable of being drawn upon 
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this operation being that for varying 
the electro-motive force, on the 
grounds, it is contended, that the 
method claim of the Berliner patent, 
which is drawn to the method of pro- 
ducing undulations by varying the 
pressure between electrodes in con- 
stant contact to vary the resistance, is 
but a description of the operation of 
a mechanism, the only proper method 
which can be drawn to the invention 
being that relating to the varying of 
the resistance; but this Berliner was 
not entitled to make, as it was dis- 
closed by Bell in his liquid trans- 
mitter. 

It is further argued that, even 
though the claim be admitted to be a 
proper method claim, it defines the 
method of Ball’s electrode transmitter, 
which shows meaas for varying the 
resistance by varying the surface con- 
tact between two electrodes, which is 
the operation of the Berliner elec- 
trodes. 

It is also argued that the second 
claim of the Berliner patent defining 
the mechanism defines the structure 
of the Bell electrode transmitter, which 
also varies the resistance by the varia- 
tion in pressure between the elec- 
trodes, causing, as in the Berliner 
transmitter, a variation of the surface 
cantact between the two electrodes. 
It is also pointed out that the use of 
two solid electrodes is not new with 
Berliner, these having been employed 
by Reis, whose mechanical construc- 
tion was the same as that of Berliner. 
In the use of his transmitter, how- 
ever, Reis did not maintain the elec- 
trodes in constant contact, though 
without changing the construction, 
and by the adjustment of a spring, 
the Reis electrodes may be maintained 
in constant contact and will transmit 
speech. It is contended that the 
novelty in the solid electrode constant 
contact resides in the use of Reis’s 
transmitter, in accordance with the 
method of undulations invented by 
Bell. Bell used a constant-contact 
transmitter having one liquid elec- 
trode, and the probability is that, 
prior to Edison’s discovery of the 
yielding nature of carbon under press- 
ure, speech had not been satisfactorily 
transmitted by solid electrodes in 
constant contact. 

Another ground for the invalidity 
of the patent is that a patent was 
granted to Berliner, November 2, 
1880, No. 233,959, which is alleged 
to cover the same invention. After 
his experiments with the microphone 
transmitter, Berliner found that if an 
undulatory current be passed through 
two electrodes in constant contact, the 
electrodes will become charged as the 
current rises and the electrodes will 
repel each other; as the current de- 
creases the charges decrease and the 
electrodes move together, due to the 
resiliency of the diaphragm. The de- 
vice thus acts as a telephone receiver. 
The mechanical construction of the 
receiver is identical with that of the 
transmitter, and the device cin be 
used either as a transmitter or as a 
receiver accordingly as it is spoken 
into, or as an undulatory current is 
passed through the electrodes. This 
fact led Berliner to associate two of 
the instruments at opposite ends of a 
telephone line, so that conversation 
could be carried on with the two 
instruments, the instrument at one 
end of the line being used as a trans- 
mitter, while that at the other was 
being used as a receiver to transmit 
speech in one direction; and when it 
was desired to transmit speech in the 
opposite direction, the instrument 
formerly used as a transmitter was 
used as a receiver, and the instrument 
first used as a receiver was now used 
asatransmitter. Each of the instru- 
ments thus served, in turn, as a trans- 
mitter and asa receiver. Claim 4 of 
this patent is as follows: 


ELECTRICAL REVIEW 


4. A system of two or more telephone instruments 
in electrical connection with each other, each con- 
sisting of two or more poles of an electrical circuit 
in tact one with ther, either or both poles of 
each instrument being connected with a vibratory 
plate, so that any vibration which is made at one 
ater is reproduced at the other, substantially as 

esc’ 


This claim is not drawn to the re- 
ceiver alone, as are the other claims 
of this patent, nor to the transmitter 
alone, as are the claims of the 1891 
patent, but to an association of two 
instruments, each capable of two 
uses, first, as a transmitter, and, sec- 
ond, as a receiver. In other words, 
this claim covers an apparatus having 
two functions, first, the transmission 
of speech, and, second, the produc- 


tion of speech. 

The Supreme Court has held 
Miller vs. Eagle Manufacturing 
ompany, 151 U. S., 1386) that 

wherea patent has been granted upon 
a certain structure having two func- 
tions or modes of operation, a subse- 
quent patent upon the same structure, 
but claiming but one of the functions, 
is invalid. The invention related to 
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DIAGRAMS OF DIFFERENT FORMS OF 
TELEPHONES. 


a peculiarly shaped spring, which 
acted upon a plow beam when ata 
certain height, to press the same into 
the ground, while. when the beam 
was at a greater elevation, the spring 
served to support the beam in an ele- 
vated position. ‘The earlier patent 
claimed the spring of the peculiar 
shape, having the function of lifting 
the plow beam and also depressing 
the plow beam, while the latter 
patent claimed the same peculiarly 
shaped spring, having the lifting func- 
tion alone.. It is argued that the 
earlier Berliner patent claims the 
electrode transmitter, having the 
function of transmitting and of re- 
ceiving speech, while the latter 
patent of 1891 claims precisely the 
same structure, having the one func- 
tion of transmitting speech. It is 
claimed that the Berliner patents 
bear exactly the same relation to each 
other as do the plow-beam patents, 
and that, in consequence, the later 
Berliner patent is void, since the 
earlier Berliner is for the same in- 
vention. 

Considering the future develop- 
ment of the transmitter, it will ap- 
pear that if the Berliner is sustained, 
it will be necessary for the compe- 
tition companies to employ the mag- 
neto telephone, or to develop some 
form of the liquid electrode trans- 
mitter adapted for practical use. 
Should the Berliner patent be de- 
clared void, either in the suit now 
before the Supreme Court or in a 
subsequent infringement suit, the 
microphone transmitter, being open 
to the public, will continue in general 
use. 

Considering the remaining features 
which enter into a complete tele- 


phone exchange, the receiver is at 
present open to the public, there be- 
ing no fundamental patent which 
covers the receiver. The controlling 
patents in the apparatus at the eub- 
scriber’s station have expired, so that 
a complete subscriber’s station outfit 
may be employed without infringing 
any patents. There are many patents 
on details of construction, but these 
cover only special arrangements and 
constructions not essential to the 
complete equipment of the system. 

While there are a great many pat- 
ents on the switchboard, there are 
none which cover the switchboard so 
broadly as to prevent the use of a 
switchboard and complete equipment 
in a telephone exchange. For small 
exchanges, where a single board is 
employed, the broadest patent now in 
force is the Eldred patent, No. 303,- 
714, purporting to cover broadly the 
employment of means for cutting 
apparatus, such as an operator’s tele- 
phone, calling generator, etc., into 
the circuit of the cores used for mak- 
ing connection between several tele- 
phone lines. To avoid infringement 
of this patent, means must be pro- 
vided for connecting the operator’s 
telephone and the calling generator 
in circuit without looping into the 
core circuit. 

For large exchanges, where all of 
the subscriber’s annunciators can not 
be placed upon a single board, and a 
number of boards must be provided, 
a problem was presented which led to 
the invention of the trunk-line sys- 
tem, in which the subscriber’s lines 
are divided into groups of lines termi- 
nating in spring-jacks or connecting 
switches upon a separate board. Lines 
which terminate upon a single board 
may be connected in the usual man- 
ner by a pair of plugs connected by 
a flexible conductor. When it is de- 
sired to connect lines terminating 
upon diferent boards, the connection 
is completed through a trunk line 
extending beneath the boards. This 
system of divided boards connected 
by trunk lines is not covered broadly 
by a patent. 

In the early development of large 
exchange switchboards the multiple 
board was invented, and is covered 
broadly by letters patent granted to 
Firman and numbered 232,575. Ac- 
cording to this system. a number of 
boards are provided, and each tele- 
phone line of the exchange is con- 
nected with a switch upon each board, 
each line being thus multiplied upon 
all the boards, so that a connection 
may be made with any line at any 
board. Upon each board are pro- 
vided the calling annunciators of a 
group of the subscribers, say 300, so 
that all calls initiating from the sub- 
scribers of any group will be attended 
to by the operator at the board upon 
which their annunciators are placed. 
The connection is usually made by 
placing one plug of a pair in the 
switch socket of the calling subscriber, 
while the other plug is placed in the 
socket of the called subscriber. The 
system is readily expansible by add- 
ing new boards and extending all 
lines to switch sockets upon the new 
boards. 

Owing to the advantages of this 
system for large exchanges over the 
divided board system employing 
trunk lines between the boards, the 
latter system was practically aban- 
doned for large exchanges until within 
a few years, and many patents have 
been granted covering every phase of 
the multipie switchboard. It is now 
found, however, that the divided board 
system, with some improvements, is 
quite as well adapted for large ex- 
changes as the multiple board system, 
and in many particulars possesses 
marked advantages over the multiple 
board system. To such an extent, in 
fact, is this true that a number of the 
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largest cities are now changing from 
the multiple system to the divided 
board system. 

The result is that large exchanges 
as well as small exchanges can be 
installed without the infringement of 
any fundamental patents. 

It thus appears that there are now 
in existence no patents which prevent 
the installation and operation of an 
exchange in its entirety, and that the 
ouly patent in any wise controlling in 
its scope is the Berliner patent, pur- 
porting to cover every form of micro- 
phone transmitter. Whileit is of the 
highest importance to the public at 
large to possess the microphone trans- 
mitter in the operation of exchanges, 
it is by nowise essential, and it is safe 
to say that should the Berliner patent 
be sustained, inventive genius will 
improve the magneto telephone or the 
liquid electrode transmitter to the 
degree which will place in the hands 
of the public at large a thoroughly 
successful transmitter. 





Why the [lorse Alphabet Failed 
in the Deaf Mute Asylum. 
To THE Epiror or EvLectrricat Review : 

Your issue of the 10th instant, re- 
ceived this day, contains a letter from 
Dr. Hachenberg, of Austin, Tex., 
suggesting the teaching of deaf 
mutes through the medium of the 
Morse telegraph alphabet. Experi- 
ence has shown that this plan is not 


practicable. 
Something like 13 or 14 years 
since, Prof. C. H. Haskins, then 


a member of the Board of Chari- 
ties and Reforms for Wisconsin,visited 
the asylum at Delevan, with the rest 
of the board, on an official inspection, 
While there he suggested the Morse 
alphabet as a medium of conversation 
between the unfortunates. The man- 
agement was highly pleased, and 
when it was explained to the pupils 
they, in turn, were delighted. 

Professor Haskins, who, as you 
know, was one of the pioneers in teleg- 
raphy, stepped up to the blackboard 
and drew the alphabet, which was ex- 
plained, and the pupils requested to 
copy it; and the method of com- 
municating by touch was illustrated. 
Deaf mutes are proverbially quick to 
learn, and only a few days elapse] 
before the alphabet was mastered, 
and conversations were constantly 
going on between pupils. 

Right here a new difficulty arose, 
which fatally condemned the scheme 
in toto. The lack of the powers of 
speech and hearing renders a deaf 
mute peculiarly sensitive, and out of 
this-grows the most deep-rooted jeal- 
ousy. No sooner were two engaged 
in this secret conversation, and any 
other inmate happened to catch a 
glance of one of the party’s eyes, than 
the green-eyed monster took posession 
of the looker-on, and the teacher was 
informed that So and So had been 
‘talking about me.” 

There was another curious fact de- 
veloped, which became an annoyance, 
and was subversive of good order. 
After the lights were extinguished in 
the dormitories, the inmates had 
formerly nothing to do but go to 
sleep, but now they could and did 
talk by touch, and they were enabled 
to run from bed to bed and carry on 
a silent conversation, occasionally 
breaking out into a laugh, which dis- 
covered them. 

It finally became necessary to for- 
bid the use of the alphabet under all 
circumstances, and the use of touch 
conversation was decided a failure. 

Yours, C. C. HAsKINs, 

Chicago, February 13. 
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In view of the fact that New York 
city is soon to have an electric cab 
service, an important question arises: 
What name shall we give to the hired 
man in control of an electric carriage? 
Suggestions are in order. 


THE BROADWAY CABLE CURVE. 

The question of the Fourteenth 
street curve on Broadway, New York, 
is receiving considerable notice. Why 
should there be any curve? The 
cable line could be extended directly 
across Union Square Park from Four- 
teenth street and Broadway to Seven- 
teenth street and Broadway in a man- 
ner that would prove of advantage to 
the public and entirely eliminate the 
danger now existing at these curves, 
aud which would continue to exist in 
a degree, even if the speed is made 
slower. The road across the park, if 
slightly depressed, would be made an 
attraction instead of an objection. 
The park paths as at present could 
remain, with a few steps at either side 
of the road crossings toa bridge pass- 
ing over the tops of the cars, and 
there could be two or three points at 
which passengers could get on and off 
the cars. A few artistic touches in 
the way of terraces, flowers and vine- 
covered railings would make the whole 
scene an unobjectionable one. 

[Since the above was written, 
President McMillan, of the Park 
Board, has preposed a similar scheme 
to Mayor ee —Ep. a 





TRAC1I10N CONSOLIDATION IN 
BROOKLYN, N. Y. 


There is a strong sentiment in 
Brooklyn, N. Y., in favor of the con- 
solidation of all the surface and ele- 
vated railroads in that city. Sucha 
combination would result in a large 
saving in the operating expenses of 
the roads. With the adoption of 
electric power on the elevated lines, 
the 
nearly $1,000,000 a year, according to 
The elevated roads 


total economies would reach 
one estimate. 
have suffered so much loss of traffic 
to the surface cars that they are es- 
pecially interested in any plan which 
will put them on their feet again. 
We believe that a plan of consolida- 
tion of all the Brooklyn roads was 
considered a year or more ago, and 
that the scheme has never been en- 
tirely abandoned. It is to be hoped 
that a movement of this kind may 
ultimately be carried through, so that 
when a similar consolidation occurs 
in New York city (if it ever does), it 
will be easy to combine the rapid 
transit systems of Greater New York 
into one. 





X RAYS IN COURT. 

The X rays have got into court 
again. Jobn M. Mallet, a negro 
athlete, of Chicago, has begun suit 
against Dr. O. L. Schmidt for 
$10,000 damages for injuries received 
inan X-ray examination. According 
to press dispatches, Mallet had carried 
a bullet in his body for two years. 
Dr. Schmidt was recommended to 
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him as an expert in X rays. While 
trying to locate the ball the physician, 
so Mallet claims, aor | 
wonder if it takes longer for the X 
ray to penetrate the body of a col- 
ored man than it does that of a white 
man?” Mallet was submitted to an 
of 35 
and alleges that a sore 


remarked : 


exposure under the rays 
minutes, 
developed on his breast as a result of 
the X-ray experiments, and that be- 
cause of this wound he was forced to 
give up work and lost much sleep. 
Any physician who uses X-ray ap- 
paratus should certainly be aware of 
the effect ” 
chronicled in the technical and lay 
At any rate, with the up-to- 


‘* sun-burn so often 
press. 
date apparatus now on the market, 
and the modern methods in vogue, 
there is no necessity for 35-minute 
exposures. 





It is announced that General Man- 
ager Fransioli, of the Manhattan 
Railway Company, after a visit to 
Chicago, has recommended that the 
Second avenue elevated road be equip- 
ped with electric power on the third- 
rail system. It is believed that the 
board of directors will carry out Mr. 
Fransioli’s suggestion, and that event- 
ually the Third, Sixth and Ninth 
avenue lines will be similarly equip- 
ped. Under the proposed plans for 
equipping the Second avenue line, the 
motors will have a maximum speed of 
from 30 to 40 miles an hour, and 
trains will be run under a headway of 
one and one-half minutes. Has the 
Manhattan Railway Company at last. 
awakened to the advantages and 
economies of electric propulsion, or 
is this latest report a dream similar to 
those in the past ? 
true. 


Let’s hope it is 





Although the Board of Electrical 
Control, of New York city, passes out 
of existence by limitation of law on 
November 1, 1897, it is probable that 
Commissioners Hess, Hamilton and 
Kearney will have to serve two months 
longer, or until January 1, 1898. 
Under the new Greater New York 
charter the work of this board is 
transferred to the commissioner of a 
new department, to be known as the 
Department of Public Buildings, 
Lighting and Supplies. This depart- 
ment does not come into existence 
until Jannary 1, 1898. A law will 
probably be passed extending the 
terms of the present Subway Com- 
missioners unti] such time as the new 
department is legally in existence. 





In a communication published on 
another page, Mr. T. J. McTighe 
makes some valuable suggestions in 
climatology which our Weather 
Bureau would do well to consider. 
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WASHINGTON TO BE BRILLIANTLY 
ILLUMINATED. 





EXTENSIVE USE OF THE ELECTRIC 
LIGHT IN THE INAUGURAL CERE- 
MONIES ON MARCH 4. 





All Washimgton is now preparing 
for the inaugural ceremonies of 
President-elect McKinley, and the 
electrical display in this connection, 
both public and private, will be one 
of the greatest features at the capital 
city on March 4 next. The beauty 
of the city, as shown under the brill- 
iancy of many electrical search-lights, 
will be a revelation ; will be one of 
the grandest sights ever witnessed. 


It is proposed to illuminate every 
public building in Washington, and 
from the roofs of all the larger gov- 
ernment departments strong search- 
lights are to be used, the rays of 
which are to be thrown to designated 
points about the city with a view to 
artistic effect. For instance, it has 
been submitted, and no doubt will be 
put into effect, the placing of, say, 15 
or more projector lights of high 
candle-power around the Capitol 
Building at a radius of, say,about one 
mile from that building, throwing 
the shafts of light so as to have all 
converge at a point about 500 feet 
above the head of the Goddess of 
Liberty, which surmounts the Cap- 
itol dome, and from the top of the 
dome throw a light directly upward 
to meet and pass through the con- 
verged point of the other lights, thus 
bringing into effect an immense May- 
pole. 

THE CAPITOL. 


Mr. Elliott Woods, assistant archi- 
tect of the United States Capitol, has 
proposed to Chairman Bell, of the in- 
augural committee, and had accepted, 
a novel and unique scheme for light- 
ing the Capitol Building on the night 
of March 4. It is proposed that the 
building shall beilluminated by search- 
lights, to be placed at points around 
the grounds about 500 feet from the 
structure, which would locate them 
near the limits of the Capitol Park. 
Four such lights,stationed at the four 
corners of the park, and an equal 
number, or perhaps less, placed at in- 
termediate points, would be sufficient 
to exhibit the white building in efful- 
gent splendor against the night’s dark 
background. The darker the night, 
the more striking would be the effect 
made by the building standing out in 
relief against the sky. The piercing 
rays of six or eight strong lights, 
diverging from as many different 
points and directed upon the building, 
would produce an effect the brilliancy 
and dazzling splendor of which have 
never been attempted in the way of 
illuminating the Capitol. The build- 
ing, standing, as it does, upon a con- 
siderable elevation, could be seen as 
plainly as in daylight from all portions 
of the city and, in fact, it is believed, 
for miles around. 

It is further suggested that on the 
dome of the building, at the foot of the 
goddess and within the perpendicular 
columns upon which she stands, there 
shall also be located a number of cal- 
cium lights, which shall throw their 
radiance out upon the sky, giving the 
dome of the Capitol the appearance 
of a brilliant star. By alternating the 
lights on the ground—which are to 
be directed against the edifice—with 
those in the dome, the effect of the 


rays would be dazzling in splendor. 
By the use of the ordinary stage screen, 
the scene could be varied with a pro- 
fusion of colors, while the same used 
in front of the lights in the dome 
would throw a rainbow of brilliant 
colors in all directions. 

The advantage of this plan is, first, 
it simplicity and corresponding cheap- 
ness. while it is clearly to be seen 
that nothing has ever before been at- 


tempted on such an elaborate plan.. 


It is estimated that the entire cost of 
this scheme of illumination will not 
certainly exceed $1,500, and probably 
not half that amount, if 13 are 
lights, representing the 13  orig- 
inal States, were used instead of the 
calcium search-lights in the dome, 
although, of course, the effect would 
not be so brilliant or striking. 

The electrical plant at the Capitol 
is amply sufficient to supply all the 
power needed, and underground wires 
are already run to all sections of the 
grounds to feed the 150 new arc lamps 
recently installed about the park. 
The greatest difficulty would be found 
in placing the search-lights in the 
dome and stringing a cable from the 
basement, some 300 feet, to the top 
of the building, if electric search- 
lights are decided upon for that point. 
The plan to cope with this objection 
is to run the line from a window 
in the basement, on the outside of 
the building, to the dome, and have it 
properly secured at different points. 
This was done, though with much 
smaller cable than will now be re- 
quired, at the time the Capitol was 
illuminated during the Pythian en- 
campment four years ago. Then 
there were only about 30 incandes- 
cent lamps of 100 candle-power each, 
yet they made a brilliant display. 
The effect of several search]-ights, 
with from 2,000 to 10,000 candle- 
power, would be a hundredfold greater. 

It was first thought that the outline 
of the Capitol building could be traced 
with incandescent lampsand thousands 
of them used. Another idea was to 
brilliantly light all the windows from 
the basement tothe dome; but while 
the effect would be much less magnifi- 
cent, the cost would be equal, if not 
greater than the search-light scheme. 
Rain on the night of March 4 would 
not interrupt the plan in the least, 
for in that event the heavens would 
be blacker and afford a much better 
background, against which the picture 
would be thrown in relief. 


THE PENSION BUILDING. 


In this building is to be held the 
inaugural ball, and it is to be illu- 
minated entirely with electric lights. 
The work of installing the fixtures 
and lights and their arrangement, 
etc., is given by contract. Several 
plans were submitted, but the com- 
mittee, wishing to avoid all appear- 
ance of advertising, and with a view 
to simple artistic illumination only, 
selected the plan of Mr. John R. Gal- 
loway, of this city. 

Supporting the first gallery, run- 
ning entirely around the large interior 
court: of the Pension Building—the 
inaugural ball-room—are 72 columns, 
and the same number supporting the 
second gallery. Around each column, 
just beneath the impost, is to be 
placed a cluster of incandescent lamps 
of 16-candle- power each, the majority 
of each cluster facing the ball-room. 
Frosted lamps and gold fixturesare to 
be used to correspond with the white 
and gold decorations of the Pension 
Office interior. This will take 1,152 
incandescent Jamps, while added to 
these, and hung from the keystones 
of the arches between the supporting 
pillars,are 150 incandescent arc lamps. 
This will complete the illumination 
proper, with the exception of the 
reception-rooms, dining hall, etc., 
which are to be fitted up with the 
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plain incandescent Jamps. The pic- 
turesque effects are to be derived from 
thousands of miniature lamps of all 
colors interspersed‘in the banks of 
foliage, and it is claimed that, when 
finished, it will eclipse anything ever 
attempted in this manner of electric 
display. 

In each of the four corners of the 
ball-room, to be built of foliage and 
mosses to the height of about 10 feet, 
are what are to be, in effect, immense 
flower pots, and banked upon these 
and gracefully hanging over the top, 
extending 10 or 15 feet, are to be 
hundreds of plants, palms and flowers, 
all brilliantly illuminated with the 
dazzling glimmer of hundreds of 
multi-colored miniature lamps. 

Half way to the center, and run- 
ning on each side of the hall in its 
longest direction, are four immense 
pillars, which extend from the floor 
to the roof of the Pension Office. 
These eight massive supports are to 
be converted into immense jardin- 
ieres containing a veritable’ forest of 
palms, evergreens and flowers, each to 
be set off in magnificent splendor by 
the elaborate display of miniature 
lamps. The fountain directly in the 
center of the immense court will be 
a veritable electric fount, and in elec- 
tric and floral beauty surpass anything 
ever attempted heretofore at an inau- 
gural ball. 

At the west end of the ball-room 
is to be placed a large electrically 
illuminated waving flag. the insignia 
of freedom, liberty and republican 
government. This flag is 12 feet 
long and seven and three-fourths 
feet high, and is made of wood, in 
two sections, the red and white stripes 
being painted in waving lines along 
thesurface. The blue field for thestars 
is also painted. and each star is made 
of metal. in the center of which is 
inserted the receptacle to contain the 
lamp. Thus, when the lamps are 
lighted their light is reflected by the 
metallic stars. Upon the stripes red 
and white lamps are used, and the 
whole is operated by an automatic 
motor switch, which, when connected 
to the circuit, so operates the lamps 
as to give the whole flag the appear- 
ance of waving in the wind. The 
flag presents a most beautiful specta- 
cle, and is particularly appropriate 
for this occasion. It requires about 
60 amperes of current on a 110-volt 
circuit. 

Over the band stand, at the other 
end of the hall, is placed the sign of 
the eagle and shield, as another 
patriotic insignia. The shield is also 
made of wood, covered, as to its upper 
part, with blue silk, the stripes heing 
composed of red and white ribbon. 
The shield is outlined with gold on 
yellow cord, which is also used to 
separate the field of the stars from 
the stripes, the whole being sur- 
mounted by a stuffed American eagle 
bearing three arrows in its claws. 
White frosted lamps are used on the 
white stripes and red lamps on the 
red stripes. It is a still piece, and 
when once lighted has no changing 
or moving effect. It is three and 
one-fourth feet high and four and 
one-fourth feet wide, taking about 10 
amperes on 110-volt circuit. 

The grounds aronnd the Pension 
Building will be lighted by about 
thirty 2,000-candle-power arc lamps. 


OTHER ILLUMINATION. 


After the general display of fire- 
works at the White Lot. in rear of 
the President’s Mansion, it is proposed 
to illuminate Pennsvivania avenue 


from the Treasury Department at 
Fifteenth street to the Capitol Build- 
ing, a distance of about one and one- 
half miles. 

The New National Library will, for 
the first time since the installation of 
its electric plant, test to the full 
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capacity its four generating sets. 
The building and grounds are to be 
illuminated brilliantly, and, when 
taking into consideration that it is 
the finest and most beautiful building 
of its character in the whole world, 
both as to its interior and exterior, 
it will be a sight well worth seeing. 

The Agricultural Department is 
contemplating the erection of an im- 
mense electrical sign of block letters, 
using the word ‘‘ Agricultural,” thus 
showing that the Government of the 
United States, through its progressive 
Secretary of Agriculture, sees the 
benefit of electrical sign advertising. 

The tall] white shaft, Washington’s 
Monument, will be thrown in relief 
against the dark background of his- 
torical Arlington by the use of 
several search-lights. 

Pennsylvania avenue, aside from 
the public illumination, will] be ablaze 
electrically. All of the larger busi- 
ness establishments along that world- 
famed thoroughfare are installing ad- 
ditional electric lights. The most 
magnificent place of this character is 
** Warwick’s Saloon.” This is located 
at the corner of Thirteenth street and 
Pennsylvaniaavenue, and isconsidered 
one of the most elaborate and com- 
plete private saloons in the United 
States in its interior. The place has 
just been thoroughly gone over, 
painted and decorated throughout 
under the direction of its proprietor. 
entirely from an electrical point of 
view, Mr. Warwick having gone to 
New York and Chicago to obtain 
some of the unique ideas incorporated 
in the electrical get-up in his place. 
White and gold has been used lavishly, 
and more electric lamps are used 
here than in any other private estab- 
lishment in Washington. 

The United States Electric Light- 
ing Company will furnish nearly all 
of the power for the illumination on 
the night of March 4, although there 
are a number of places which will 
receive their supply of current from 
isolated plants. 

GeorGE H. DRAPER. 

Washington, D. C., Feb. 20. 





PERSONAL. 

Mr. P. H. Alexander, who is known 
to every electrical man, has returned 
from a long European trip. 

Mr. Joseph E. Lockwood, president 
of the Michigan Electric Company, 
Detroit, Mich., spent a part of last 
week in New York city. 


Mr. Thomas D. Lockwood, of Bos- 
ton, the eminent patent authority of 
the American Bell Telephone Com- 
pany, was among the visitors to New 
York city last week. 


Mr. J. A. McCoy, of Boston, su- 
perintendent of construction for the 
New England Telephone and Tele- 
graph Company, visited New York 
city last week on his way South. 


It is understood that Prof. F. B. 
Crocker, of the Crocker-Wheeler 
Electric Company, New York city, 
will be the next president of the 
American Institute of Electrical 
Engineers. 

Mr. Gardiner C. Sims has resigned 
as treasurer and manager of the 
Armington & Sims Engine Company, 
his resignation having been accepted 
at a meeting held last week. Mr. 
Sims is one of the most widely known 
and ablest members of the steam en- 
gineering field, and his retirement 
will be universally regretted if he 
should decide to make it permanent. 
The ExxcrricaL REviEW extends 
cordial best wishes to Mr. Sims, and 
hopes he will soon re-enter the field, 
where his work has been so important. 





92 


THE X-RAY PHENOMENA AND 
THEIR USEFUL APPLICATION. 


BY CARYL D. HASKINS, BEFORE THE 
NORTHWESTERN ELECTRICAL AS- 
SOCIATION, JANUARY 21, 1897. 








The general public at first accorded 
to Professor Roeutgen’s discovery lit- 
tle but ridicule, but among scientific 
men Professor Roentgen’s experi- 
ments were speedily confirmed, and 
it was not long before the whole world 
rang with his praises. 

‘The phenomena noted by Professor 
Lenard in 1894, when experimenting 
with vacuum tubes, were called to 
mind; and the older facts of photo- 
graphs taken through sheets of vul- 
canite, an! photographs taken of hot 
objects in an absolutely dark room, 
were cited over and over again. That 
these phenomena were closely akin 
to those of the X ray we can not 
doubt, but we should remember that 
all great discoveries have been fore- 
shadowed, and we should not, I think, 
rob Professor Roentgen of one iota of 
credit for his work because of these 
few early steps toward the path which 
he has so persistently and success- 
fully followed. 

Following quickly upon the dis- 
covery of the X ray came that of the 
fluoroscope, which enabled us to see 
with our own eyes the same shadow- 
like image which Professor Roentgen 
and others had already succeeded in 
printing upon sensitive plates. 

I am not going to tell you what the 
X ray is, for the very simple reason 
that I do not know. That it is not a 
true light ray, in the sense that we 
appreciate light, we know; that it is 
very, very closely akin to light rays 
is, I believe, now generally accepted. 

All that I shall attempt to do is to 
cite a few of the many applications of 
the X-ray phenomena which have 
already been’ made to serve useful 
purposes, to show you some of these 
X-ray phenomena with apparatus 
which I have here installed, and also 
to show you by means of the stereop- 
ticon a series of actual photographs, 
mostly of surgical cases. 

You al, of course, know that the 
X rays are produced by the discharge 
of a high-potential current through 
a glass bulb exhausted toa high vacu- 
um, the discharge within the bulb 
taking place between two electrodes 
placed just as you see them here in 
this tube. 

Again, you all assuredly know that 
it is pretty well established to day that 
the X ray can not be refracted,that it 
always tends forward in its initial 
direction until absorbed bv the medi- 
ums through which it passes. Differ- 
ent materials vary greatly in their 
permeability; 7¢. ¢.. the Roentgen 
rays are absorbed with vastly greater 
rapidity by certain materials than hy 
others. Hence the X-ray photographs 
and fluoroscope image. Such materials 
as metal, with the exception of alumi- 
num, limes and silicates, as, for exam- 
ple, bones, glass, porcelain, etc., and 
a large number of other dense mate- 
rials, are highly impermeable, but in 
varying degrees. Many compounds 
of carbon, and almost all organic sub- 
stances not chiefly composed of limes 
or silicates, are relatively highly per- 
meable. Forexample, in photograph- 
ing the hand the rays are thrown upon 
the hand, pass through the flesh with 
comparative ease, and strike upon the 
sensitized plate. Those rays, how- 
ever. which fall upon the bones of the 
hand do not penetrate with similar 
facility, the result being that we have 
upon the plate the equivalent of a 
shadow. the plate being highly acted 
upon by the rays which pass through 
the flesh of the hand, and but little 
acted upon at the points beneath the 
bones, since the rays have not pene- 
trated the bone with anything like 
similar intensity. 
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It is quite possible to have too great 
a penetrative force when using X-ray 
apparatus. We may, for example, 
and to resort to the use of electrical 
terms fora moment, have a flow of 
X rays of so great a potential that the 
difference between the _ resistance 
offered by flesh and bone is relatively 
trivial, with a result that pictures taken 
under such high intensities lack suf- 
ficient contrast between the flesh and 
the bone ; and this can not be entirely 
eliminated by shortening the ex- 
posure. 

In the fluoroscope we meet a class 
of phenomena differing somewhat 
from those of which we take advantage 
in making photographs. 

It has been discovered that certain 
substances become fluorescent under 
the action of the X ray, just as lumi- 
nous paint, for example. becomes 
fluorescent under the action of ordi- 
nary daylight. There is not so much 
difference between these two phe- 
nomena as one would suppose. The 
luminous paint retainsits fluorescence, 
and we are enabled to take it into a 
dark place and observe it. The vari- 
ous substances used in fluoroscope 
have the property of becoming fluores- 
cent under the influence of the X ray, 
as I have said; that is, they convert 
X-ray energyintolightenergy. With 
this fact in mind, the governing prin- 
ciple of the fluoroscope becomes very 
plain. We have, for example, here 
a sheet of cardboard forming the 
bottom of a light, tight box, with 
aperature for the eyes. This sheet of 
cardboard is coated on the inside 
with a layer ot fine crystals of a 
material possessing the property of 
fluorescing under the X rays. In this 
case the substance used is calcium 
tungstate. Many materials possess 
the property necessary, even some 
very common ones, powdered glass, 
for example; but calcium tungstate 
has been found to be about the best 
for practical use. 

Now, as to the operation of the 
fluoroscope. Suppose a hand be placed 
upon the outside of the cardboard 
sheet which carries the fluorescent 
substance; then suppose the X rays 
be allowed to play upon this hand ; 
and suppose, also, that the eyes of the 
observer be applied to the aperature 
provided. The X rays pass through 
the flesh of the hand with but little ab- 
sorption. ‘They pass on always in their 
initial line through the cardboard, 
and they strike the crystals of tung- 
state of calcium carried by the card- 
board. These crystals immediately 
become Juminous with a grayish white 
light. Through the bones the X rays 
penetrate with much greater diffi- 
culty ; hence beneath the bones there 
is but little luminosity of the crystals. 
The result is that what the eye sees 
resembles a shadow. darkest where 
the bones orcur and relatively very 
faint beneath the fleshy tissues. 

The same application of the fluoro- 
scope which can be made to the hand 
can, of course, also be made to any 
other portion of the human body. 
With powerful apparatus, a good 
Crookes tube, and eyes well prepared 
by a period of rest in complete dark- 
ness, the chest cavity can be very 
completely and plainly examined, the 
heart can be seen at work, and the 
entire bony structure is well revealed. 

Foreign substances imbedded inthe 
flesh can, as a rule, be quickly de- 
tected and located either by the flu- 
oroscope or by photographs. Bullets, 
pieces of glass or metal, pieces of 
shattered bone, and all other sub- 
stances which are opaque to the 
X rays, can be discerned with little 
or no difficulty. 

It is this application of the X-ray 
phenomena which has, up to the pres- 
ent time, proved to be of the most 
practical use. Already we may safely 
claim that no inconsiderable number 


of lives have been saved by the speedy 
locating of bullets and the like. 

It is not alone in surgery, how- 
ever, that the X-ray phenomena find 
a useful field. In medicine, also, 
successful application of them has 
been made, especially in locating 
tuberculosis colonies in the lung 
tissues. The lung tissues, when in 
their normal condition, are probably 
more transparent to the X rays than 
is other flesh, whilst, fortunately, for 
the sake of consumptives, tubercu- 
losis spots are relatively opaque. One 
can, therefore, readily detect with the 
fluoroscope, and still more readily by 
photographic means, little dark spots 
in the lung tissues which indicate 
the presence of these bacteria. 

In the arts we may expect that the 
X-ray phenomena will speedily be 
put to many useful applications. In 
the inspection of gems alone the 
X ray is very useful. Diamonds, for 
example. are practically transparent 
to the X ray, while all known forms 
of paste are quite opaque. It is, 
therefore, but the work of an instant 
to detect by means of a fluoroscope 
the falsity of even the best imitations; 
and this same holds true with a large 
number of the other precious stones. 

It is my belief, too, that quite 
successful rough analyses of coals can 
be accomplished by means of the 
fluoroscope. The density of the 
shadow of a coal sample, viewed 
through the fluoroscope, is dependent 
upon the percentage of ash, and by 
matching the shadow of the sample 
under investigation with that of a 
sample of coal of similar size of thick- 
ness, and with a known percentage of 
ash, speedy and probably quite accu- 
rate results may be obtained. 

In the inspection of all classes of 
small merchandise the X-ray appa- 
ratus will probably some day come 
into general use. Objects of all 
kinds, when composed partly of 
metal or other relatively impervious 
substance, and partly of some rela- 
tively permeable material, can be ex- 
amined with the greatest certainty. 
There is no difficulty, for example, 
in determining just how deeply a 
screwdriver is set into its handle, 
or just how long the fastening screws 
or nails are in a box. So, too, par- 
cels or mail packages can be exam- 
ined quite successfully without being 
opened. Possibly this hint would 
not be misplaced if gently com- 


municated to the United States ' 


Custom House. 

Are the X rays injurious ? Second, 
will the X rays cause the blind to 
see ? 

Replying to the first question, much 
depends upon one’s own definition of 
the word ‘“‘injurious.” That the X 
rays do produce a certain unpleasant 
effect upon the skin can not be de- 
nied. ‘To produce this effect long 
and very frequently repeated expos- 
ures have to be made. In my ex- 
perience, I have heard of no case of 
X-ray burn save amongst those who 
have been engaged in constant experi- 
mental use of the apparatus, generally 
being exposed to the X rays for a 
good many hours each day during a 
quite extended period. The effect 
itself differs very slightly, if at all, 
from severe sunburn. In mild cases 
the skin becomes rough and gradually 
peels off, the sensation being that of 
burning and itching, just as if one 
had been exposed to astrong Summer 
sun without being accustomed to it. 
In some few severe cases which I 
have seen unpleasant blisters have 
been produced, causing the skin to 
become sore for a time, but healing 
just as any other burn would, and 
leaving no unpleasant after effects. 

Evidence seems to indicate, how- 
ever, that the X rays themselves are 
not responsible for these cases of X- 
ray burn, and we are, [ think, quite 
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safe in assuming that the effects are 
due to some other rays which are 
produced in the Crookes tube, pos- 
sibly the violet or the lower ultra- 
violet rays. Just such effects, to.a 
less degree, have been produced by a 
long exposure to intense arc light, 
and possibly some of you have ex- 
perienced such arc-light burns. 

Now, as to the question in regards 
to blindness. ‘To the straightfor- 
ward question, Will the X rays enable 
the blind to see? I answer, No; I 
think not. In certain forms of blind- 
ness a certain amount of visual sen- 
sation is certainly produced, but it 
scarcely amounts to seeing. It ap- 
plies only toa very limited class of 
blindness, and the effect is probably 
not due to the X rays at all. In my 
own experience, I have known or 
heard of no case of successful experi- 
ment in this direction, except upon 
individuals suffering from some form 
of paralysis of the optic nerve. Where 
the optic nerve is absolutely dead or 
absent, 1 do not think that any sen- 
sation of vision whatever can be 
produced. I have personally experi- 
mented upon but one case of blind- 
ness. The subject, in this case, was 
suffering from a complete paralysis 
of the optic nerves. His eyes ap- 
peared to be quite normal, but he 
could not detect the light from an 
arc lamp immediately before his face. 
He had been completely blind for 
two years. 

Upon being placed before the X-ray 
apparatus he saw and described the 
general outline of the Crookes tube 
in use, which, by the way, was of 
rather an unusual shape. He de- 
scribed what he saw as a faintly 
luminous and decidedly blurry spot. 
He also saw two very faint Juminous 
lines leading away from the two ends 
of the tube. These were the two 
luminous lead wires arranged just as 
you will see them arranged in a few 
moments. It is quite obvious that 
the visual sensation which he experi- 
enced could not have been due to 
X rays, for no X rays emanate from 
the lead wires. Furthermore, a large 
sheet of cardboard, placed between 
the subject and the apparatus, shut 
off everything completely. Hence 
we are, I am sure, very safe in saying 
that the penetrative X rays had 
nothing to do with the phenomena, 
for X rays pay no attention to card- 
board. 

Oddly enough, this subject, al- 
though he saw the luminous lead 
wires, failed absolutely to detect any- 
thing when I let the full discharge 
flow across the main air gap, as I shall 
do when starting up this apparatus. 

This subject saw and described the 
general shape of irregular figures and 
letters cut from cardboard and held 
close in front of the tube. He de- 
scribed their appearance as being that 
of vague, dark shadows against the 
lighter ground, although I was per- 
fectly satisfied that in this particular 
case, at least, what the subject saw 
was light; that is, I believe he was 
not literally and perfectly blind. but 
that his optic nerves still remained 
sensitive to certain portions of the 
spectrum), portions which in ordinary 
life would never fall upon his eyes. 
In short, I believe that his eensations 
of sight were due to some narrow line 
of rays high up ameng the ultra- 
violets. 

I am now going to show you a col- 
lection of lantern slides made direct 
from X-ray photograph negatives, 
kindly loaned me for this occasion by 
Dr. E. A. Codman, of Boston, who 
has succeeded in doing some of the 
most remarkable work that it has been 
my good fortune to see. After show- 
ing you the slides I wil] put this X-ray 
apparatus in operation, so that all who 
wish to may examine it. and their own 
bones, too, if they like. 
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HEATING AND COOKING BY 
ELECTRICITY. 





ABSTRACT OF PAPER READ BEFORE 
THE NORTHWESTERN ELECTRICAL 
ASSOCIATION, JANUARY 21, BY 
GEORGE CUTTER. 





The principles leading up to heat- 
ing by electricity are exceedingly in- 
teresting, involving as they do the 
latest ideas of our physical forces and 
their mutual relations. In designing 
apparatus for electric heating and 
cooking it is necessary to consider al] 
the lawsof heat—itsconduction, insu- 
lation, absorbtion and convection—as 
well as those of electricity. The ques- 
tion of latent and specific heat must 
be carefully weighed when designing 
electric heaters or cookers for special 
purposes. A pound of water will 
absorb much more heat in a rise of 
100 degrees temperature than will a 
pound of copperoriron. ‘This means 
that, the electric heating of water 
(except for very small doses) is much 
more expensive than the electric 
heating of sadirons, griddles or 
broilers, which immediately pass the 
heat on to the purpose for which it is 
needed. ‘Therefore, when you equip 
homes with complete electric-cooking 
outfiss, as you should now begin to 
do, it will be advisable to recommend 
some other means of heating water 
except in small quantities. By doing 
this, all the cooking of a family can 
be done economically by granting 
special rates for the current, as you 
can well afford to do. 

The economy of electric heating 
and cooking depends upon the con- 
struction of the apparatus, so that 
your heat is all concentrated upon 
the special work in hand and for the 
minimum of time possible to do this 
work. Do not let any of the heat go 
anywhere else than where used, and 
do not make the heat before thor- 
oughly ready to use it, and be sure to 
shut off the heat-making current at 
the earliest possible moment. By 
careful attention at the hands of the 
central station manager, your cus- 
tomers can learn how to use the cur- 
rent economically, and when this is 
done the supreme convenience and 
comfort of this method of cooking 
will cause its spread to such an extent 
as to enable many central! stations to 
run their machines all day. What 
has been said about designing the 
apparatus applies with equal impor- 
tance to its selection. 

Iam going to call your attention to 
afew of the many appliances now 
ready for your work. Sadirons: 
There is now ready quite a large line 
of these,and they are very satisfactory 
and economical to operate. I will 
mention a few sizes and give the cur- 
rent consumption, so you can figure 
the charges to make for the current. 
A six and one-half-pound iron for com- 
mon household use requires four am- 
peres on a 110-volt circuit. This iron 
for laundry use, where the work is to be 
rushed, would require about five am- 
peres, or possibly six amperes. A 
polishing-iron requires two and one- 
half amperes on 110 volts. An 18- 
pound goose-iron requires five am- 
peres on 110 volts. The other sizes 
and special designs that manufact- 
urers use require more current for 
given weight of iron than those made 
for household work. 

One of the most convenient little 
devices for the home, the office or the 
shop is the four and one-half-inch 
plate stove, with stew-pan to fit it. 
This stove requires 1.9 amperes on 
110 volts. It will be bot in about 


two minutes, and will be so very con- 
venient that several of them on your 
circuits will increase the load quite 
appreciably. 

disk heater, 


There is also a larger 
six inches diameter, 





with switch attachment, which re- 
quires 5.5 amperes on 110 volts. A 
single griddle requires about the same 
current, and will cook griddle cakes 
for breakfast without any time lost 
fixing up a fire. A_ three-section 
griddle would be needed for cooking 
for several persons. This requires 
six amperes on 110 volts. One fasci- 
nating device to the housewife is the 
chafing-dish. This requires four am- 
peres on 110 volts. You can well 
afford to distribute some pamphlets 
upon the use of the chafing-dish, as 
few housewives are informed of the 
great amount of cooking that can be 
done with it. 

A five o’clock tea-kettle is also 
made which requires five amperes on 
110 volts, and the lady can make the 
tea in the finest reception-room with- 
out any smoke, heat orfumes. A four 
o’clock tea-kettle requires seven am- 
peres. For cooking food in boiling 
water and for heating water for special 
work the most practical device is the 
immersion coil, which takes four, 
five, six and eight amperes, according 
to its size. All the heat of such a 
coil is applied to the very best advan- 
tage,and its uses are many and varied. 
The heating pad is a great conven- 
ience, as a warm pad can be instantly 
applied in case of sickness. It uses 
only four-tenths amperes on 110 volts, 
and will often give relief worth almost 
any price. The ladies will also enjoy 
the curling-iron heater, which only 
requires four-tenths amperes on 110 
volts. It is furnished with an auto- 
matic switch. so the current is shut 
off when the iron is removed. 

Iam unable to make suggestions as 
to what rate should be made for heat- 
ing current. as this will vary with 
local conditions. The plant that 
has such a demand for motors and 
lights as to very nearly make 
it pay to run all day can afford 
to give very favorable terms for 
heating current. so as to enable them 
to start the all-day practice. The 
growth in demand, after the practice 
is once well started. will soon yield 
good profit. Some stations that run 
all night will offer to run late in the 
morning, to enable patrons to cook 
the breakfast. and by gradually ex- 
tending the time,with the increase in 
use of electric heating,until the plant 
runs all day and night, earning divi- 
dends every hour, instead of trving to 
earn them in a few hours each day. 
The development of electric heating. 
as applied to welding and heating of 
metals. electric furnace work in the 
manufacture of aluminum. carbor- 
undum, calcic carbide. ete., has been 
enormous, but is of little practical 
value to the central station manager. 
It is destined to interest him, in the 
near future in the growth of the use 
of acetylene gas, but the electrician 
will keep ahead of the procession. 
Let me close with a few statements 
which seem to be timely: 

1. Every central station manager 
should familiarize himself with the 
well developed heating and cooking 
apparatus now on the market, so as 
to be ready to talk it to his customers. 

2. He should arrange to show the 
apparatus in operation,so as to create 
a public interest in it. 

3. He should study the question of 
rates, so as to be able to offer special 
inducements to a more varied use of 
current. 

4. He should educate his patrons 
to use the current economically, for 
therein lies the secret of expanding 
the use of heating apparatus. 

5. And last, but not least, he 
should insist on the use of devices 
which are efficient, and whose dura- 
bility is practically vouched for by 
the standing of the manufacturers. 

DISCUSSION. 

Mr. Tord: The thing that would 

bother us would be to get our cus- 
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tomers to buy these utensils. We 
run our plant by water power, and 
have 225 or 230 horse-power. When 
morning comes we turn off the power, 
and all that water power goes to waste 
during the day. For $25 a month 
I could hire a man to stay at the 
station and run that whee), and every 
cent that I could get per month, over 
and above $25. less the wear and 
tear on the machinery, would be profit. 
Now, it occurred to me that here are 
all these different utensils that Mr. 
Cutter speaks of, that can be used for 
cooking and heating, and if these 
companies that manufacture these 
articles could produce them so that 
they could be sold at a fair figure, or 
at such a figure as could enable us to 
handle them, I have no doubt that I 
could put in a great many of them 
right in the city of Waupaca. But 
the result of our not having any such 
thing is that we shut our wheel off at 
daylight, and that 225 horse-power, 
sad to say, goes to waste. I think the 
subject is well worthy of thorough 
investigation. 

Mr. Cutter: I am fully satisfied, 
however, that the subject is of great 
importance to every station manager, 
and should be taken up now. If you 
carefully pick out your apparatus and 
see that it is doing its work properly, 
that the current is put just where you 
want it, when you want it, and at no 
other time and place, you can do 
cooking marvelously cheap and with 
a convenience that commands the 
respect of the housewife, and if she 
wants the apparatus she will see that 
it is bought. A successful plant in 
one house, doing all the cooking for 
the house, is a great advertisement. 
Of course, it is necessary to use some 
other means to heat large quantities 
of water, which by the electric method 
is expensive. But when you have a 
house equipped to do all cooking by it 
successfully and economically, the 
news will sweep through the com- 
munity like a wave; and if you will 
fix up an exhibit, and cook by it, you 
will reap much benefit from the adver- 
tisement. The matter is extremely 
practicable. 

Mr. Thayer, of Belle Plain, Iowa: 
This question of electric heating, 
brought up by Mr. Cutter, suggests 
another means of providing a day load 
for our stations, to avoid loss in the 
interest on the investment and the 
depreciation charge resulting from the 
plant lying idle. The amount of 
revenue that small plants receive in 
small townsis,as arule,notsufficient to 
make it advisable for station managers 
to make the start of running al] day. 
Now, if they are so situated as tobe able 
to obtain soft coal at comparatively 
low prices. while anthracite coal is 
comparatively high, they can. by the 
newer methods of heating with ex- 
haust steam, putin a system by which 
they can heat buildings within a 
radius of a quarter of a mile with 
steam pipes much smaller than are 
used under the old-style gravity sys- 
tem, and that, too, with no back 
pressure on the engine. I speak ad- 
visedly on this subject, as I have been 
in the steam-heating busiress. Now 
that, at the start, gives a station em- 
plovment for a day load for six months 
in the year, and if they are running 
six months for steam alone, they can 
just as well run one of their smallest 
engines for power. and that will goa 
verv long way towards solving the 
problem of getting a day load. This 
may be a little off the main question, 
but the facts and figures may be in- 
teresting now. An ordinary store, say 
25 feet wide, and a 14-foot ceiling will 
take about 250 square feet of radia- 
tion. 

Mr. Lord : How deep ? 

Mr. Thayer: That is of no great 
importance. If you once get your 
store warmed up, all you have to look 
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after is the loss of heat. You can 
keep a square foot of surface warm 
for a month, at the expenditure of 
about 10 pounds of coal having an 
evaporative power of six pounds of 
water to one pound of coal, and that 
certainly ispoorcoal. Eastern grades 
of coal will evaporate ¥ or 10 
pounds, and anthracite coal sometimes 
11 pounds. That will give you, ona 
basis of five months’lighting,50 pounds 
of coal. Now, if you have no power 
at all you can run your heating sur- 
face for about 25 cents per square foot. 
That will bring the bills a little less 
than what it will take to heat your 
store with anthracite coal. If a man 
puts in steam-heating apparatus, with 
soft coal, you can not compete with 
him, of course, except on the score of 
convenience. With coal at $1 per ton, 
it will cost about 10 cents per square 
foot, and you can get about 25 cents. 
If your coal costs $2, you see, it will 
cost you 20 cents per square foot, 
leaving you only a margin of five cents. 
That is on the basis of not furnishing 
power atall. Now, if youare running 
all night, your exhaust steam contains 
practically the same amount of heat, 
and you can furnish it without in- 
creased operating expenses, though 
you will have comparatively heavy 
expenses for your steam mains. But 
I think that with that plan of heating, 
together with your small power em- 
ployed, as Mr. Cutter suggests, you 
can work up a revenue which will be 
quite satisfactory. 

Mr. Harding: I think the question 
of using exhaust steam is a very im- 
portant subject for central station 
men. We have got to find some 
method of maintaining our central 
stations. One of the easiest ways of 
doing that, it seems to me, is, if 
possible, to utilize the material that 
we are throwing away. I would like 
to ask the gentleman to what he re- 
fers when he speaks of ‘‘square foot.” 
Does he refer to radiating surface or 
exposure ? 

Mr. Thayer: I referred to the 
square foot of steam surface, and one 
square foot of steam surface will heat 
two square feet of glass, and eight 
square feet of ordinary wall will equal 
one foot of glass. That is the way 
those things are figured; that is, 
ordinary brick construction, with 
furred walls. Stone and thicker 
walls cut it down lower. One square 
foot of radiating surface will con- 
dense one-third of a square foot per 
hour. That is all the data necessary. 
In 25-foot stores it costs them $25 
to $35 for hard coal for the 
Winter. We can get those stores to 
heat in our city. I have talked with 
a great many people there, and they 
are perfectly willing to pay, even in 
hard times. when they are making no 
money. $50 for a 25-foot front. 
You give them better service for a 
little more than what it costs them to 
use stoves. A six-inch main will 
carry away all the steam from 
a 100-horse-power engine if the 
distance is not too great for that 
service. The theory of the whole 
system is that you have at your 
radiator a thermostatic valve which 
closes as soon as steam reaches it, 
but will take out water and air, which 
are pumped back bya return and a 
partial vacuum maintained, and you 
are sure of getting steam into your 
farthest radiator; and on warm 
days you do not have to maintain full 
steam pressure. You can maintain a 
pressure of, say, seven pounds abso- 
lute—that is, 15 inches of vacuum— 
and that will give you a temperature 
of about 150 degrees, and during the 
daytime. when you have to supply 
more or less live steam, you will not 
have to supply so much, because your 
radiating surfacesarenotsohot. Five 
years ago the system described was 
in a comparatively immature state, 
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but in recent years it has been very 
much improved, and I think I 
may say that the thermostatic valve 
is to-day a reliable article. One of 
the first central station plants in 
Chicago was put in the Northwestern 
depot, and during this last cold 
snap, where they had to carry five 
and ten-pound steam pressure, they 
heated their entire building in the 
windiest weather without an ounce of 
back pressure, although their plant 
is situated :t quite a distance from 
the depot building. In the North- 
western depot, in Milwaukee, there 
is a Corliss engine, and the engineer 
told me, only last night, that it takes 
10 pounds pressure to heat the build- 
ing, but he does not use his exhaust 
steam. If that building were equipped 
with the new valves and pipes, it 
could be heated by the exhaust steam 
without any difficulty, and without 
back pressure. 
>_> —- 
The American Street Railway 
Association. 

The executive committee of the 
American Street Railway Association 
met at the Prospect House, Niagara 
Falls, on Monday, the 15th, to perfect 
arrangements for thesixteenth annual 
meeting to be held at the International 
Hotel, October 19-22, 1897. The fol- 
lowing members were present: Presi- 
dent Robert McCulloch, of St. Louis ; 
Charles S. Sergeant, of Boston ; D. B. 
Dyer, of Augusta, Ga.; C. F. Holmes, 
of Kansas Uity; H. P. Bradford, of 
Cincinnati; George B. Hippee, of 
Des Moines, and Secretary T. C. Pen- 
ington, of Chicago. 

The committee met Hon. W. Caryl 
Ely, president, and Burt Van Horn, 
general manager, of the Buffalo & 
Niagara Falls Railway Company ; 
Henry M. Watson, president, and H. 
H. Littell, vice-president and general 
manager,of the Baffalo Railway Com- 
pany; Charles B. Hill, treasurer of 
the Niagara Falls & Suspension Bridge 
Railway Company, and President 
Brinker, of the ‘‘Great Gorge Route;” 
also Mayor Arthur Schoellkopf and 
Messrs. W. S. Humbert, A. J. Thi- 
badeau, E. T. Williams and W. H. 
Beardsley, of the Chamber of Com- 
merce. It was arranged with the 
gentlemen of the Chamber of Com- 
merce that the convention hall, which 
they are to erect, shall be completed 
by the time of the meeting. This 
hall will afford 20,000 square feet of 
level floor space, with a meeting room 
in the same building. There will be 
a steam railroad siding direct to the 
door, saving all expense of drayage. 

There were also present at the 
public meeting in the rooms of the 
Niagara Club Messrs. H. H. Windsor, 
Street Railway Review, Chicago; L. 
EK. Myers, treasurer Electrical [nstal- 
lation Company, Chicago; A. S. Lit- 
tlefield, Chicago, and D. B. Dean, 
Terre Haute Car and Manufacturing 
. Company. 

The party rode over the Gorge Route 
and visited the power plants of the 
Falls Hydraulic Power and Manufact- 
uring Company and Niagara Falls 
Power Company. On Tuesday morn- 
ing a trip was made over the road of 
the Buffalo & Niagara Falls Railway 
to Buffalo, and the company enter- 
tained at dinner by Messrs. Watson 
and Littell, after which the power- 
house of the Buffalo Railway Company 
was visited. 

The business meetings of the com- 
mittee were held in executive session, 
and ample provisions made for a suc- 
cessful meeting next Fall. 
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VOLTAIC BATTERIES ARE 
THERMO-ELECTRIC. 
To THe Epiror oF ELecTricaL REVIEW ‘ 

In the early part of the present 
century a great controversy was 
maintained among philosophers con- 
cerning the true cause of the genera- 
tion of the current of electricity in 
the galvanic or voltaic pile or battery. 
Volta, Zamboni, Pfaff, Matteuci and 
others ascribed the generation of the 
electric current to the contact of dis- 
similar substances, while Faraday, 
Harris, De la Rive, Roget and many 
other very able philosophers ascribed 
the generation of the electric current 
to chemical action in the battery. 
Sir Humphrey Davy believed that 
the electric current was caused partly 
by the mere contact of dissimilar 
metals, and partly by the chemical 
action which occurs in the battery. 
Lord Kelvin, late Sir William Thom- 
son, has demonstrated that the differ- 
ence of. potential between two semi- 
rings, one of copper and the other of 
zine, in contact with each other is 
due to contact merely. Balfour 
Stewart considers that there is a sort 
of electric irritation kept up at the 
junction of the two unlike metals, 
which acts as a sort of predisposing 
cause in the determination of an 
electric current, and that the great 
amount of energy manifested by a 
voltaic battery is due to chemical 
action. 

It has occurred to the writer that 
the action of voltaic batteries should 
be ascribed immediately to the heat 
generated by chemical action in the 
battery. By the union of sulphuric 
acid and zine, for example, in the 
battery a salt is produced and heat is 
generated. Part of this heat is trans- 
formed into electricity when the cir- 
cuit is closed. and this electricity may 
do work in the cireuit either in sup- 
plying electric lamps with current, 
driving electric motors or firing 
blasting cartridges. Part of the heat, 
however, is not transformed into elec- 
tricity, but is expended in raising the 
temperature of the liquid and the 
plates in the battery ; also in heating 
the conducting wire always to some 
extent. The heat in the battery 
which is not transformed into elec- 
tricity is carried away into space by 
convection air currents moving over 
the surface of the liquid and the 
plates in the battery. The plates 
become heated, but unequally so, and 
heat is carried along their masses and 
dissipated in the air by convection 
and radiation. One of the plates 
becomes heated more than the other, 
because the chemical action occurs 
on only one. We have, then, two 
unlike metals at different tempera- 
tures having a liquid conductor inter- 
posed between their surfaces. Here 
are conditions sufficient, it appears to 
me, to cause the generation of a 
current of thermo-electricity. 

Holding this theory, I propose to 
use two plates of similar metal which 
will not be attacked by the acid or 
saline solution into which the plates 
are plunged. One of the metals 
should be heated by some external 
means, while the other may remain 
unheated. On joining the terminal 
wires attached to these two plates, I 
should expect to find that a current 
of electricity would be generated and 
would flow along the wire. In this 
experiment the dilute sulphuric acid 
would be used, not for the purpose of 
attacking any metal, but merely be- 
cause it is a comparatively good liquid 
conductor of electricity, permitting 
the electric current to flow freely 
from one plate of the battery to the 
other, usually from the hotter to the 
colder plate, through the acid. 

The remarkable experiments which 


were made last year by Dr. W. W. 
Jacques, of Boston, Mass., were by 
him believed to show voltaic action 
between the fused caustic soda and 
carbon plates in his generator. He 
had iron retorts in a furnace, and 
these retorts contained caustic soda, 
through which a blast of air was 
mechanically forced. It was found 
that the carbons underwent a slow 
combustion, and to this fact Dr. 
Jacques ascribed the production 
of the voluminous current of elec- 
tricity which was generated by 
means of his battery. Mr. C. J. 
Reed has recently proves that the 
electric current in Dr. Jacques’s 
battery is purely thermo-electric. 
Mr. Reed showed that an electric 
current could be generated by melting 
caustic soda in a sheet-iron vessel and 
causing an iron plate to dip into the 
caustic soda. A current was gener- 
ated which flowed from the iron vessel 
through the fused caustic soda to the 
suspended iron plate, then from the 
iron plate along a wire to the iron 
vessel. Here, then, a thermo-electric 
current was generated which appeared 
to be due to the fact that the iron 
vessel was hotter than the iron plate 
which was suspended in the fused 
caustic soda. Mr. Reed tried plates 
of different metals in the fused caustic 
soda, but the highest electro motive 
force which he obtained was 1.15 
volts when an iron plate was vsed. 
Here, then, there was shown in action 
a battery in which the liquid exerted 
no chemical action and in which 
similar metals were used, whereas it 
is usual in thermo-electric experi- 
ments to use at least two different 
metals. 

Batteries may probably be con- 
structed on principles similar to those 
of Mr. Reed, except that dilute acid 
solution may be used instead of fused 
caustic soda. The metals used should 
be such as can not be chemically at- 
tacked by the dilute acid or other 
solution, even when the same is hot. 
One of the plates should be artificially 
heated, while the other should not. 

In Dr. Jacques’s battery the func- 
tion of the air blast appears to have 
been misunderstood, because Mr. Reed 
produced similar effects by the use of 
coal gas instead of air. The blast 
was useful merely for its cooling 
action on the plate in the cell. 

Should the theory of the writer be 
sustained by further experiment, it 
would seem that the art of generat- 
ing electricity directly from coal or 
other cheap fuel will have received 
considerable advancement. When 
we know that the zinc hitherto used 
in voltaic batteries has constituted a 
costly fuel. which is acted on by the 
dilute sulphuric acid or other liquid 
in order to produce heat, which then 
at once becomes transformed into 
electricity, and when we believe that 
a metal plate heated by some less 
costly means, and which can not be 
attacked by the dilute acid or other 
liquid in the cell, may be used to 
generate electricity, we shall cease to 
consume zine apd sulphuric acid in 
our batteries. In the case of using 
sul phuricacid, hydrogen would proba- 
bly be liberated, but this would be 
restored from the water in which the 
acid is diluted. It would be neces- 
sary in such a battery only to furnish 
coal or other cheap fuel, and to add a 
little water occasionally to the dilute 
acid in the battery. 

The successful solution of the 
problem of getting electricity directly 
from coal, it seems to me, will soon 
appear. It is, perhaps, too much to 
expect, as some scientists do, that it 
will soon be possible to utilize 75 per 
cent or more of the total heat energy 
of coal as electrical energy. How 


great the percentage which we sball 
secure may be I shall not now pre- 
dict, but I shall simply ‘state that, 
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should we secure only 15 per cent of 
the total energy of the coal as elec- 
trical energy, the steam engine would 
soon terminate its own existence and 
the electric motor would take its 
place. JAMES ASHER. 
Dunnville, Ont., January 28. 


TELEPHONE NEWS AND 


COMMENT. 


Charles E. Buell, of Plainfield, N. 
J., has patented a new telephone sys- 
tem, claiming special simplicity and 
economy in construction. 











Erie Telegraph and Telephone 
Company made a net gain of 165 
subscribers in January. Total num- 
ber connected February 1, 21,554. 





Mr. Chas. J. Glidden, of the Erie 
Telephone Company, is spending sev- 
eral weeks in Texas looking over the 
property of hiscompany and arranging 
for extensions and improvements. 





The ably managed Missouri & 
Kansas Telephone Company, Kansas 
City, Mo., paid its quarterly dividend 
to January 1, 1897, on February 20. 
The officers of this company are J. R. 
Mulvane, president ; N. R. Ferguson, 
secretary; A. Burt, treasurer. 





At the annual meeting of the Ohio 
Valley Telephone Company, of Louis- 
ville, Ky., Mr. J. B. Speed was elected 
president ; James Clark, vice-presi- 
dent and treasurer; H. N. Gifford, 
general manager and assistant treas- 
urer, and W. H. Mundy, seeretary. 





The board of directors of the Wau- 
sau, Wis., Telephone Company has 
decided to make a reduction in rates 
for telephone rental after May 1. 
The new rates will be $2.50 per month 
for business houses and 75 cents per 
month forresidences. ‘The exchange 
is said to be clearing up $230.70 per 
month. 





The annual report of the Wayne 
Telephone and Telegraph Company, 
of Clyde, N. Y., shows the assets to 
be $2,900, liabilities, $10.72, and that 
the income for the past year has paid 
all expenses. Inthe Spring the com- 
pany will increase its stock and install 
exchanges in Lyons, Palmyra and 
Newark, and extend its plant. 

ITEMS OF INTEREST. 

Prof. E. P. Roberts, of Cleveland, 
Ohio, visited New York city last week. 

The by-law to purchase the Saugren, 
Southampton, Ont., water power and 
install an electric light plant has 
received the sanction of the rate- 
payers. 

An electric light and power plant 
building, at a cost of about $950,000, 
is to be constructed by the Edison 
Electric Illuminating Company of 
Brooklyn, N. Y. 

Mr. William Taylor, who won the 
Evening Telegram’s election-guessing 
contest, has accepted the prize of a 
three months’ trip around the world, 
and expects to begin his ‘‘ globe trot- 
ting” about July 1. Mr. Taylor is at 
present manager of the Hart & Hege- 
man Manufacturing Company’s New 
York office. 
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ELECTRIC LIGHT FLASHES. 


Fostoria, Ohio, has offered a bonus 
of $10,000 to secure an incandescent 
lamp factory. 

The Newark, N. J., Electric Light 
Company’s temporary power-house 
has been destroyed by fire, at a loss of 
$6,000. 

The earnings for January of the 
Edison Electric Illuminating Com- 





annual meeting elected the following 
directors: W. H. Channon, H. O. 
Channon, Loren Wheeler, Harry E. 
Bake and L. ©. Seymour. The 
officers as elected by the directors are 
as follows: President, W. H. Chan- 
non; vice-president, Loren Wheeler ; 
secretary, Harry O. Channon ; treas- 
urer, Harry E. Bake. 


The People’s Electric Manufactur- 


ed 


Fie. 1.—Saowrne Test or Six-Tuspe Bortek HEADER MADE OF ** FLOWED” STEEL. 


pany of New York, including the high- 
tension systems, were as follows: 


Inc. 
$22,117.51 
17,688.30 


1897 
$240,299.05 
124,543.50 


Gross, 
Net, 


$218 181.54 
106,855.20 

The Electric Light Company, of 
Perry, N. Y., report a capital stock 
of $25,000; actually issued, $9,000 ; 
debts, $21,000 ; assets, $35,000. The 
directors elected for 1897 are M. H. 
Allin, G.. K. Page, E. D. Page, Mary 
C. Page and C. M. Smith. 


The stockholders of the electric 
light and power company of Sister- 
ville, W. Va., at their annual meeting 
elected the following directors: H. A. 
Wright, W. G. Kohl, Geo. W. Stock- 
ing, C. A. King, E. A. Durham, 
W. J. Neuenschwander, Henry W. 
McCoy, C. F. Hasford and John C. 
Morrison. 


The city of Pittsburga has secured 
a temporary injunction against the 
Pittsburgh, Frontenac & Suburban 
Electric Railway Company to prevent 
said company from operating an 
electric lighting plant in that city 
until said company has built the road 
to Chicopee. 


Judge Cox has refused to grant the 
District Commissioners an injunction 
against the United States Electric 
Lighting Company, of Washington, 
D. C., enjoining the company from 
maintaining certain overhead electric 
lighting wires on © street, between 
Sixth and Seventh. The judge held 
that the wires are not new additional 
ones, as Claimed by the commissioners. 


The Utica, N. Y., Electrical Manu- 
facturing and Supply Company has 
been awarded a contract for furnish- 
ing a modern lighting plant for the 
Walcott & Campbell Spinning Com- 
pany, of New York Mills. The plant 
will consist of an 800-light Eddy 
incandescent dynamo, 45 of the Man- 
hattan inclosed arc lamps and 262 
Buckeye incandescent lamps, together 
with a switchboard. 


The Empire Light and Power 
Company, of Quincy, Ill., at their 


ing Company, of Monongahela City, 
Pa.,with a capital stock of $50,000, has 
completed its plant at Speers station. 
It will supply electricity for lighting 
purposes to Charleroi, Bellevernon, 
Fayette City, Coal Center and Cali- 
fornia. The plant is equipped with 
three engines, 150, 100 and 30-horse- 
power, respectively, and three 100- 
horse-power at 80-pound boilers. 
The main line is about eight miles in 
length, and has a capacity of 5,000 
16-candle-power lamps. 


The electric light company, of 
Hardwick, Vt., has refused to light 
up that village at night, because of 
trouble between the company and 
the village. The company has failed 
to fulfill its contract in not furnish- 
ing full 30-candle-power lights, and 
the village has refused to accept the 
service as not being up to contract. 
The village will oblige the company 
to remove its poles and wires, which 
were set with the understanding that 
the company should furnish 30- 
candle-power lights every night in 
the year. 


There is a bill now pending before 
the New York Legislature which 
authorizes cities to secure gas and 
electric light franchises now held by 
private individuals by condemnation 
proceedings, and the hearings before 
the committee are animated and 
interesting. A comparative state- 
ment of the advantages of municipal 
lighting by electricity was made to 
the committee,claiming the saving per 
light as follows: 


Before. After, 
Bett, Bits 222.00. so $150 $48 
Lewiston, Me.......... 152 55 
Peabody, Mass......... 185 52 
Bay City, Mich........ 110 58 
Huntington, Ind....... 146 50 
ee 156 77 
Bloomington, Ill....... 111 51 
Chicago, Ill........ 1eee 250 96 
Misia, To... -nccccce 266 43 
Se errr 326 70 
Fairfield, Iowa......... 378 70 
Marshaltown, Iowa..... 125 27 
Jacksonville, Fla....... 24 5 
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«« Flowed”’ Steel. 

The two illustrations show samples 
of a new departure in the art of mak- 
ing alloys or mixes for high-grade 
steel castings. Something over a year 
ago the Aultman & Taylor Machinery 
Company, of Mansfield, Ohio, started 
to have a series of experiments made, 
with a view to obtaining a mix for 
steel castings which should equal, if 
possible, in its chemical and physical 
properties the best boiler plate steel. 
After a long series of expensive trials 
a mixture was discovered which gave 
wonderful results. 

Owing to the high price of some of 
the alloys used, castings made by this 
process are very expensive, costing 
from six to eight cents a pound in the 
rough; but, for the particular purpose 
for which they are designed, it is 
much cheaper to use,even at this price, 
than the ordinary steel castings at less 
than half the cost per pound. 

Castings made by this *‘ flowed” 
steel process are absolutely free from 
flaws, defects or blow-holes, and ave 
uniform in their texture throughout. 
Every piece of the metal is guaranteed 
to have an elongation of not less than 
25 per cent and a reduction in area of 
not less than 50 per cent, with an eight- 
inch test piece. Some of the samples 
have shown an elongation of 31 per 
cent and a reduction in area of over 





95 


it can be successfully performed on a 
steel forging of any description. 

A header made in this manner pos- 
sesses two very material advantages 
over a header made of forged steel. 

1. There is no weld to be made, 
which avoids one great element of 
weakness in forged headers. 

2. The walls of the header can be 
thickened at will where the strain 
incident to its use requires greater 
strength than at other points. This is 
especially desirable at all corners in 
the header, as the strains are greatest 
there. With the forged steel header 
the process of manufacture thins the 
metal at these very points of greatest 
strain, or an exact reversal of what 
should pertain to give best results. 
The same holds true in regard to 
cross-boxes or saddles on the drums of 
boilers for the reception of the nip- 
ples connecting the drams to the 
headers. 

Fig. 2 shows samples of borings 
and turnings from castings made 
under the ‘flowed ” steel process in 
the ordinary course of manipulation 
under the tools. These were photo- 
graphed just as taken from the scrap 
pile, without any special effort to 
obtain samples out of the ordinary. 
The four small straight pieces shown 
are drillings from a five-eighth-inch 
hole. 

















Fic. 2.—BoRINGS AND TURNINGS FRUM 


60 percent. The metal can be worked 
cold as well as, or better than, steel 
plate. 

The basis of the mixture 1s open- 
hearth steel of the finest quality. 
«« Flowed ” steel is used by the Ault- 
man & Taylor Machinery Company 
in manufacturing cross-boxes, flanges, 
etc., in all their Babcock & Wilcox 
type of boilers. Where this type of 
boiler is manufactured by them for a 
working pressure exceeding 225 
pounds to the square inch, they also 
use it in the ‘‘ headers” or manifolds 
into which the boiler tubes are ex- 
panded. 

Fig. 1 shows a header of this type, 
six tubes high. It will be noticed that 
the header, for a space of two tubes 
in length, bas been flattened out and 
then bent back on itself, an experi- 
ment that it is extremely doubtful if 


‘* FLowWED” STEEL CASTINGS. 


American Institute of Electrical 
Engineers. 


At the meeting of the Institute, 
held February 17, 75 members and 
guests were present. A paper was 
read by Mr. John W. Howell on 
*‘Conductivity of Incandescent Car- 
bon Filaments and of the Space 
Surrounding Them.” The discussion 
was participated in by Messrs. Ken- 
nelly, Colby, Walcott, Sheldon, Wirt 
and Burnett. At the meeting of the 
executive committee in the afternoon 
seven associate members were elected 
and four associate members were 
transferred to membership. 

—-_- 

The Niagara Falls & Lewiston 
Electric Railway Company has been 
mortgaged tothe Knickerbocker Trust 
Company, of New York, for $1,000,- 
000, the money to be spent in wiping 
out present indebtedness and making 
improvements. 
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ADVANCE INFORMATION 


Electric Light and Power. 

BALTIMORE, Mpb.—The Catons- 
ville Ice, Light and Power Company 
has been incorporated by Bernard N. 
Baker, Victor G. Bloede, Wm. H. 
Gorman, Chas. C. Macgill, Wesley 
M. Oler, Hanson Robinson and Con- 
way Robinson. The company will 
erect a plant for supplying electricity 
fur light and for manufacturing ice, 
etc. Capital stock, $100,000. 

DeeR Creek, Itt.—Town Clerk 
may be addressed concerning pro- 
posed erection of electric light plant. 

Takoma Park, D. C.—Town Clerk 
may be addressed concerning proposed 
erection of electric light plant. 

Ilouston, T'ex.—Address Alder- 
man Street, council, concerning pro- 
posed erection of electric light plant. 


ARKADELPHIA, ARK.—The Arka- 
delphia Water and Electric Company 
has been incorporated, with C. V. 
Murray, president; E. W. McCorkle, 
secretary, and W. E. Barkman, 
treasurer. Capital stock, $50,000. 


Bartow, Fta.—W. H. Towles will 
construct an electric light plant. 
Machinery has been purchased. 

Penacook, N. H.—An electric 
lighting plant will probably be estab- 
lished at the Valley of Industry, 
Boscawen Plain. 

PittsBURGH, Pa.—U. J. L. Peo- 
ples may be addressed concerning 
erection and completion of electric 
light plant. 

SaLemM, Mass.—City Clerk may 
give information concerning establish- 
ment of electric lighting plant. 

East Harpwick, Vt.—A move- 
ment has been begun to establish an 
electric light plant. 

Vassak, Micu.—City Clerk may 
be addressed concerning establishment 
of electric lighting plant. 

BARNESVILLE, MInn.—A stock 
company will be organized for the 
purpose of putting in an electric light 
plant. 

CotumBia, §. C.—The Central 
Electric power-house, built at a cost 
of $700,000, and developing 10,000 


electrical horse-power from the 
Columbia Canal, has commenced 
operations. 


Lockrort, N. Y.—The plant of 
the Tonawanda & Wheatfield Elec- 
tric Light Company has been sold to 
George Davenport, of Boston, for the 
shareholders, at $50,000. 


PatcHoGuE, N. Y.—dArticles of 
incorporation have been filed with 
the Secretary of State by the Bay 
Shore Electric Light Company. Its 
capital stock is placed at $10,000, 
and the directors for the first year 
are Josiah Robbins, Freeman T. Hulse, 
William W. Hulse, Selah T. Clock, 
Eugene P. Strong and John R. Howell, 
all of Bay Shore, and E. B. Mowbray, 
of Brooklyn. 

LEHIGHTON, Pa.—An election to 
vote on the question of issuing $22,000 
in bonds for an electric light plant 
will soon be held here. 


New Brieuton, Pa.—A party of 
capitalists of this place and Beaver 
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Falls are now negotiating for a piece 
of ground belonging to the Econo- 
mites at thie place, for the purpose of 
erecting an electric light and power 
plant to be run by water power. The 
object is to furnish light for the 
entire Beaver Valley and power for 
any of the factories that can profit- 
ably use it. 

Viroqua, Wis.—O. C. Stevens 
may be addressed concerning lighting 
of almshouse with electricity. The 
electric wires connecting the asylum 
and county almshouse have been put 
up, and new engine and dynamo are 
here. 

St. Louis, Mo.—Fred E. Allen, 
Eugene Benoist and Breckenridge 
Jones contemplate the erection of an 
electric light plant. 

PoInT PLEASANT, W. VaA.—4J. 
Friedman & Company desire electric 
light plant, to be operated by gasoline 
engine. 

Mooresvitue, N. C.—George C. 
Goodman desires estimates on electric 
light plant for city of 1,000 inhabit- 
ants. 

MARTINSBURG, W. Va.—Address 
the Mayor concerning $50,000 worth 
of bonds to be issued for an electric 
light plant. 


New Electric Railways. 

Dayton,O.—The Dayton & Western 
Traction Company, with acapital stock 
of $400,000, has been incorporated. 
Thecompany is organized for the con- 
struction and operation of an electric 
railway from Dayton, O., to the west 
line of Preble County,on the turnpike, 
from Eaton to Richmond, Ind. The 
incorporators are Dr. J. E. Lowes, 
Sargeon-General on the staff of Gov- 
ernor Bushnell; Col. R. M. Nevin; 
Hon. C. L. Kurtz, of Dayton ; Oscar 
Sheppard, and J. E. Feight. 


Kansas City, Mo.—The Metro- 
politan Street Railway Company has 
awarded the contract for the clec- 
trical equipment of the Rosedale line 
tothe Electrical Insulation Company, 
of Chicago. 


MILFORD, Mass.—Formal organi- 
zation as the Milford & Upton 
Street Railway Company has been 
made by Frederic R. Page, W. C. 
Vanderlip, Jr., Charles A. Couch, of 
Boston; A. A. Jenkins and W. D. 
Leahy, of Milford; Stephen B. Fiske, 
of Upton, and Appleton P. Williams, 
of West Upton, as directors. 


Kansas City, Mo.—The Union 
Cable road has been sold to Mr. Frank 
Dixon. 

MILWAUKEE, Wis.—The Citizens’ 
Traction Company, which proposes to 
build an electric street railway in this 
city under the old Tillotson franchise, 
is also considering the interurban 
project of a line down the Fox River 
valley to Kaunkauna, which was so 
much agitated a year or two ago. 


New ALBANY, INp.—The matter 
of constructing an electric railway 
along the line of the New Albany and 
Paoli turnpike from this place to Paoli, 
and touching at the thriving towns 
along the line, is again being agitated, 
and with a fair prospect of the road 
being built ultimately. 


WEsTMINSTER, Mp.—The project of 
an electric railroad from Washington 
city to Gettysburg, Pa., via West- 
minster, Md., has taken shape so far 
that a preliminary survey is being 
made. Among the movers in the 
project are T. Herbert Shriver, of 
Westminster; Stilson Hutchins and 
Francis G. Newlands, of Washington. 

PLAINFIELD, Wuis.—An_ electric 
road will be constructed from Osh- 
kosh, Winnebago County, through 
Waushara County, to Stevens Point. 


New Telephone and Telegraph 
Companies. 

Mempuis, TENN.—The Stuttgart 
Telephone Company has been incor- 
porated, with a capital stock of $2,500. 
The officers are H. KE. Rhodes, presi- 
dent; D. L. Cromer, vice-president ; 
W. S. Gettle, secretary and treasurer. 

New Avpany, INpD.— Arrange- 
ments are being made by the Ohio 
Valley Telephone Company to ex- 
tend their lines from this place 
to Mooresville, Galena, Greenville, 
Fredericksburg and other towns. 

SYLVAN, Pa.—A company has been 
organized here for the purpose of erect- 
ing a telephone line from this place to 
Cove Gap. OC. B. Zimmerman is 
president, Seth J. Zimmerman, secre- 
tary, and Jacob S. Zimmerman, treas- 
urer. ‘There is $40U stock already 
subscribed. 

SHAWANO, Wis.—The Northern 
Wisconsin Telephone Company has 
completed the line from Gillette to 
this city. It will be extended west- 
ward soon. 

KENDRICK’S CREEK, TENN.—A 
company has been formed to build a 
telephone line from Blountville, via 
Holston Institute, Fordtown, Ken- 
drick’s Creek, Fall Branch, and on 
to Jearaldstown. 

BILLERICA, Mass.—John M. Bai- 
ley, of this place, has filed a bill for 
the incorporation of the Globe Tele- 
graph and Telephone Company. 
Capital stock, $10,000,000. 

Los ANGELES, Cat.—Articles of 
incorporation of a new telephone 
company, to be known as the How- 
mie, have been filed here. Its lines 
will embrace the following counties : 
Kern, Santa Barbara, Ventura, San 
Bernardino, Riverside, Los Angeles 
and San Diego. 

RusHVILLE, IND.—The local co- 
operative telephone company, an anti- 
Bell concern, has secured the right to 
extend its lines to Carthage, where it 
has been granted a franchise for a 
town exchange. 


New Corporations. 

New York, N. Y.—The Diamond 
Light Company has been incorporated 
to manufacture gas, oil and electric 
light burners, and burners generally, 
of all kinds and descriptions. The 
capital is $1,000,000, and the direct- 
ors are Oscar Rickelfson and Charles 
W. Dickel, of White Plains; Henry 
Biebrecht, Henry T. Thomas, J. 
Aspinwall Hodge, Jr., Henry S. 
Thompson, William Grote, Martin 
Frenzlan and John 1. Holly, of New 
York. 


Curicago, Itt.—The Decke Tool 
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Company has been incorporated; 
capital stock, $50,000; to manufacture 
electric linemen’s construction tools. 
Incorporators, Casper H. Decke, 
George W. Conover, Morgan R. 
Kavanaugh, D. E. Gae. 
DownlIEVILLE,CAL.—The Downic- 
ville Electric Company has been 1n- 
corporated. Principal place of busi- 
ness, Downieville. Capital stock, 
$20,000. William V. Lockwood and 
R. B. Eilder, of San Francisco; Robert 
Forbes, Earl McDonald and Adam 
Denmire, of Downieville, directors. 


New Improvement Company. 

DeNvVER, CoLto.—The Gold Creek, 
Nev., Improvement Company, capi- 
talized at $100,000, has filed its 
articles. It will operate in Elko 
County, Nevada, but will maintain 
its principal office in Denver. Its 
object is to build street railways and 
tramways, stage and omnibus lines, 
as well as other means of transporta- 
tion, waterworks, gasworks, electric 
light works. The incorporators are 
Joseph L. Robertson, William H. 
Paulding, Henry L. Mayhem, Adel- 
bert H. Steele and George L. Hutch- 
ings. 





Business Troubles. 
Laports, Inp.—William J. Eng- 
lish has been appointed receiver for 
the Central Bell Telephone Company, 


of Venezuela. 
_—-_ 


GENERAL NOTES. 

In MecClure’s Magazine for March 
an illustrated article, based on con- 
versations with Dr. J. C. Bose and 
Sig. G. Marconi, will describe their 
recent important discoveries and 
experiments in telegraphing without 
wires. 

The General Electric Company, of 

Lynn, Mass., has placed an attach- 
ment on the Rutland Electric Light 
Company’s plant for $30,000, and 
M. F. Francisco, the manager of the 
Rutland company, placed another 
attachment for $30,000 on the same 
plant. 
" On account of attempting to weigh 
in to ride ‘‘ Mrs. Bradshaw” with a 
saddle that appeared to contain an 
electric battery (subsequent examina- 
tion proving that the saddle had con- 
tained a battery), and for untruthful 
statements concerning the same, 
Jockey McGinniss was recently ruled 
off the course at New Orleans. 

It has been announced that the 
B. & O. Railroad has awarded con- 
tracts for the establishment of an 
electric lighting plant at Baltimore, 
Md. ‘Two Thomson—Houston gen- 
erators and one General Electric will 
be used, respectively, for arc and in- 
candescent lighting. The company is 
already operating 12 plants in various 
places along its lines to furnish light 
for its own use. 


At the annual meeting of the stock- 
holders of the Frankfort, N. Y., 
Electric Light Company the follow- 
ing directors were elected for the en- 
suing year: S. S. Richards, G. N. 
Lehr, W. D. Allen, W. W. Crosby 
and C. A. Pooler. At a subsequent 
meeting of the directors the follow- 
ing officers were elected: President, 
S. S. Richards; vice-president, G. 
N. Lehr; secretary and treasurer, 
W. D. Allen. 
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The Warren Electric and Spe- 
cialty Company, Warren, Ohio, 
have issued a very neat little pamphlet 
in fhe shape of an incandescent lamp. 











The Central Electric Company, 
Chicago, announce that they are 
having quite a demand for their new 
type of station switchboards. These 
are finished in various designs and are 
shipped assembled ready for erection, 
if desired. 


The receivers of the E. S. Greeley 
& Company, New York, are doing a 
lively business. This large stock is 
being sold at bargain prices, and 
many supply houses, and consumers 
in general, have availed themselves of 
the low prices that prevail. The 
large warehouse of the company, at 
5 and 7 Dey street, is filled with 
customers all during business hours. 


The Metropolitan Electric Com- 
pany, Chicago, is having a heavy run 
on N. I. R wire, of which they are 
the western agents. They are carry- 
ing a large stock of all kinds of insu- 
lated wire and cables, so that they are 
able to fill orders promptly—a very 
important item to the trade. In ad- 
dition to this, they are in a position 
to quote low prices and make prompt 
delivery on anything in the electric 
line. Their mammoth catalogue, 
containing 755 pages and more than 
2,250 illustrations, is an encyclopedia 
of electricity in itself, and is highly 
valued by electricians and engineers. 


A New Firm—Mr. S. C. Munoz, 
for some years special sales agent for 
the Heine Boiler Company, and for 
the past year general sales agent for 
the Edgemoor boiler, has associated 
with himself in business Mr. E. C. 
Darley, late of the Rankin & Fritsch 
Engine Company, of St. Louis, and 
previous to that associated with J. P. 
Witherow, the celebrated steel-works 
builder, and these two have formed a 
new firm under the name of Munoz & 
Darley, with offices in the Rookery, 
Chicago, Ill. They will act as the 
general western representatives of the 
Cahall vertical and Cahall—Babcock & 
Wilcox boilers, manufactured by the 
Aultman & Taylor Machinery Com- 
pany, of Mansfield, Ohio. 


The sales of P. & B. insulating 
compound, armature varnish and 
tape of the Standard Paint Company, 
of New York, are constantly increas- 
ing. This company are to-day still 
supplying the same people with P. & 
B. compound who used it 10 years 
ago. ‘To those who want something 
cheaper, the Standard company are 
prepared to furnish a ‘‘ universal 
paint” which gives a very fine, 
smooth, glossy, even surface, and is 
said to be far superior to any com- 
pound in the market excepting P. & 
B. The Standard company state 
they find, as a rule, electricians and 
manufacturers do not like to experi- 
ment with cheap materials, but prefer 





continuing the use of the old standard 
P. & B. The company will send to 
any one interested samples of their 
products suffictent for all practical 
tests. Their business since the new 
year has been particularly large. 


Carbon Electrodes—The impor- 
tance of a suitable carbon electrode 
for industrial electrolysis becomes 
evident with the increasing produc- 
tion by electrolytic methods of either 
chemicals or metals in this country. 
Mr. Hugo Reisinger, of 38 Beaver 
street, New York, who is well known 
to the electrical trade for his ‘‘ Elec- 
tra” arc light carbons, has had great 
success in the introduction of his 
carbon electrodes, which are used in 
the electrolytic production of alumi- 
num, copper, chlorate of potash, etc. 
The carbon electrodes supplied by 
him are made of pure carbon. They 
are homogeneous throughout, of the 
very highest conductivity, and give 
a very great life. The European fac- 
tory which Mr. Reisinger represents in 
this country has the best facilities for 
turning out large quantities of these 
carbon electrodes, and, among others, 
has a running contract to supply all 
the carbon electrodes used in the 
world-renowned aluminum factories 
at Neuhausen, Switzerland. 

‘eee 
Metropolitan Street Railway Com- 
pany Sued. 


Ernest F. Bliss, of New York city, 
has begun suit against the Metro- 
politan Street Railway Company. 
Justice Pryor has made an order 
requiring the Metropolitan company 
to show cause why it should not be 
restrained from using the street in 
front of plaintiff’s property on Lex- 
ington avenue as a transfer station 
and committing divers kinds of nui- 
sances in front of his property. The 
plaintiff claims that the road is oper- 
ated under void resolutions of Com- 
mon Council, and also that the use by 
the company of electricity and cable 
in front of his house, instead of by 
cable alone, is unlawful. 








Stop-over Privilege at Washington. 





A 10-day stop-over at Washington, D. C., 
is now granted on all through tickets 
between the East and West, via B. & O. 
Railroad. Stop-over will also be granted 
on return journey made on round-trip 
tickets, within the final limit of such tickets, 
but not exceeding 10 days. Passengers will 
deposit their tickets with the ticket agent at 
B. & O. Railroad station in Washington, 
who will retain them until the journey is to 
be resumed, when they will be made good 
for continuous passage to destination by 
extension or exchange. This arrangement 
will doubtless be greatly appreciated by the 
traveling public, because it will permit 
the holders of through tickets to make a 
brief visit to the National Capital without 
additional outlay for railroad fare. 


Electrical Manufacturers, Attention ! 








Messrs. Toomer, Nunn & Co., Calle de 
Gante 8, Mexico City, Mexico, are con- 
tractors for all classes of electrical work, 
and for building electric light plants, tele- 
phone and telegraph lines, etc , throughout 
the Mexican Republic. 

They desire the names of manufacturers 
of electrical apparatus and supplies in the 
United States. 

Reference: Bank of London and Mexico, 
Mexico City. 

This company purposes doing. a large 
business in the electrical line, and will carry 
a large stock of electrical material to supply 
the trade. 

Manufacturers interested should write 
promptly to the above address, 








WANTED 


To purchase entire outfit for 500 16-candle- 
power incandescent electric light plant, 
payable in yellow pine sawed octagonal 
troliey or electric light poles. F. O. B. 
cars, Red Springs, N. C. 


WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 





Address, 


A.B. PEARSALL, 
RED SPRINGS, N. C. 


McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


Special Connectors for Harp-DrRawn CoPpPER 
IRE, All Sizes. 


Fused Wire, Fused Links and Strips. 


The C. MCINTIRE CO, 13 & 15 Franklin Street, 


Nevwveark, N. J- 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY,N. J. * 


Modern 
Telephony 


MEBANS...., 


METALLIC CIRCUITS 
MESSAGE RATES 





MODERATE CHARGES 


New York 
Telephone Co. 


18 Cortlandt Street 
113 West 38th Street 





ao NEW YORK CITY 





Office, Booms 196 and 137, 1 Broadway, NBW YORE. 
Creosoted Lumber, Under; und Conduits, 
Telegraph Poles, Piling and Ties Furnished. 





Beware of Spurious Imitations 
OF THE 


Kinsman Desk Lights 
and Portables. 


None of the imitators have been 
able to make a near approach to 
the Kinsman Desk Lights aid 
Portables, as the special features, 
which have made them famous, 
are covered by tents. 
They have been manufactured 
over three years by 

McLEOD, WARD & CO., 
No. 27 Thames Street, NEW YORK. 
Send for new descriptive circular and price-list. 


ELECTRIC PASSENGER BOATS 


A PAYING INVESTMENT AT 


STREET RAILWAY PARKS and PLEASURE RESORTS. 


TRAFFIC PROMOTERS. 


Stimulating 
Pleasure 
Riding. 


Various Designs and Sizes. 


Send for Special 
Catalogue. 


THE ELECTRIC 
LAUNCH CO., 


MORRIS HEIGHTS, 
NEW YORK CITY. 


OOOO OOOO 
No. 11, Double Groove Pony Insulator. 


HIGH INSULATION. 


} The most perfect Glass Insulator made is the Teat 

Be Insulator. 

* “The Teats on the lower rim of the petticoat attract the ¢ 

| water on the outer and inner surfaces of the Insulator into 
drops. The water drops from these points onto the cross-arm, 
thereby preventing the moisture from creeping to the pin." 


HEMINGRAY GLASS CO., Covington, Ky. inl 
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LIGHTNING ARRESTER. 


ARC-KNIFE SWITCH. 


MAST-ARMS. 


Write Us. Get Our Discounts. 


Utica Electrical Manufacturing 
and Supply 00., uTica, m. ¥. 


PARTRICK= | 





125 SOUTH 
SECOND ST 


CARTER COQ. Pitwottistss 


MANUFACTURE 


MANUFACTURE ANNUNCIATORS 


ELECTRIC BURGLAR &.FIRE ALARMS 
SUPPLIES SIGNAL GONGS-BELLS etc. 
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op [Pztents: 


{Specially reported for this journal by E. S. 
Duvall, solicitor of patents, Loan and Trust Build- 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each. | 
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577.033 Illuminated sign; C. Holland, 
Millis, Mass.—A frame or holder adapted to 
be connected with the socket of an incandes- 
cent electric lamp and having a pair of jaws, 


and a sign-plate detachably held by said 
jaws. 
577,087 Electric switch; C. D. Jenney, 


Indianapolis, Ind.—The switch lever of an 
electric switch, a pivoted locking device 
therefor, having a point jointed thereto, and 
thus enabled to have limited independent 
movement. 

577,071 Electric railway motor; A. 
Schmid, Pittsburgh, Pa.—A car axle and a 
motor supported at one side by said axle, a 
plurality of springs circumferentially ar- 
ranged around said axle and bearing against 
the same, a bearing for said motor interposed 
between the same and the outer ends of said 
spring and gearing between the motor 
armature, the bearing aud theaxle, whereby 
all of said parts rotate together. 


577,077 Electrical warp stop motion for 
looms; A. C. Shuttleworth, Philadelphia, 
Pa. 

577,081 Electriccontroller ; E, A. Sperry, 


Cleveland, Ohio—A reversing switch cylin- 
der, brushes engaging therewith, an arc- 
extinguishing meaus, a separate inclosing 
chute for each brush, and means for chang- 
ing the relation between the brushes and 
magnet and the switch cylinder, 

577,101 Telephone system; W.W. Dean, 
St. Louis, Mo.—The subscriber’s microphone 
and primary of the induction coil and elec- 
tro-thermal generator in circuit therewith, 
a heating coil in proximity to said electro- 
thermal generator, means for supplying 
current to said heating coil, and means for 
controlling the supply of current to said 
heating coil. 

577,102 Party line telephone system; W. 
W. Dean, St. Louis, Mo. 

577,119 Electric brake; E. A. Sperry, 
Cleveland, Ohio—An electric motor, an aux- 
iliary field coil, and means for automatically 
connecting the coil in circuit with the motor 
when the source of supply is interrupted. 

577,128 Signal; P. G. Feuerstein, Mil- 
waukee, Wis.—A clock having its dial pro- 
vided with hour and minute contacts, the 
clock hands as electric conductors that 
travel against the contacts on the dial, a 
switchboard having contacts wired to those 
aforesaid, electric signal wires, and an elec- 
tric split plug for connecting switchboard 
contacts with signal wires. 

577,130 Space block for armatures; H. 
Geis senhoner, Schenectady, N. Y.—A space 
block for armature cores, consisting of a 
main portion of cast metal, having recesses 
or seats for the teeth or projections of the 
space block, and teeth or projections of 
strips of metal secured to said cast portions. 

577,141 Means for preventing destructive 
field- magnet cies ; F. Mackintosh, 

Schenectady, ; 

577,148 saab band for armatures ; 
H. G. Reist, Schenectady, N. Y.—A re- 
movable binding band having a number of 
turns of wire loops formed at the ends of 
the band and means for securing the ends, 

577,158 Electric igniter for explosive en- 
gines; W. F. Davis, Waterloo, lowa. 

577,159 Incandescent electric lamp; C. 
8. Dolley, Hawkins, Pa.—Two plates of 
mica or their equivalent, an incandescent 
filament compressed between said plates, a 
hermetically sealed frame extending around 
the outer edges of the plates, and wire con- 
nections, with the filament thus compressed 
between the plates. 

577,214 Resonant electric circuit; . 
Stone, Boston, Mass.—A resonant electric 
circuit containing inductance resulting from 
the magnetization of independently mag- 
netized paramagnetic material. 

577,231 Telephony ; W. L. Bradshaw, 
Cc incinnati, Ohio. 

577,233 Electrical attachment for bar- 
bers’ chairs ; N. H. Burger, Benzoni, Mich. 
279 Electric gas-lighter ; J. T. Arm” 

Eng. 





J. 8. 


vei, 
strong, London, 

577,282 Electrical battery ; E. Burnet, 
Wigan, Eng.—A cell formed with a socket 
in its upper opened end, with the electrodes 
and a tray supporting the electrodes and 
closely fitting within the socket, and having 
a flange extending over the walls of the 
cell to ‘prevent leakage into the tray. 


577,307 Fire-extinguishing apparatus ; 


H, F. Maxim,-Norfolk, Va. 





577,317 Electric furnace ; F. J. Patten 
New York, N. Y.—Two or more carbon 
pencils connected through independent 
electric circuits to a source of electric cur- 
rent, said circuits including a liquid com- 
mutator whereby the pencils can be given 
current singly and in groups, successively, 
in rotation. 

577,329 Electrical casting of metals; 
N. Slawianoff, St. Petersburg, Russia— 
Consists in the formation of an electric arc 
between a metallic rod, which procures the 
metal to be melted and forms at the same 
time one of the electrodes of the arc, and 
the contents of the mold, which forms the 
other electrode of the arc, and in con- 
tinuously regulating the electric arc formed. 

577,371 Electro-magnetic arc-controlling 
ieclew: F. J. Patten, New York, N. Y.— 
The method of imparting reciprocatory 
movement to an are between electrodes, 
which consists in causing the are to traverse 
a magnetic field in which the lines of force 
are transverse to the direction of the arc, 
and reversing or alternating either the arc- 
producing current or the magnetic field. 

577,373. Metbod of reproducing photo- 
graphs; N. 8. Amstutz, Cleveland, Ohio. 


-—->- 
A Packard Lamp Catalogue. 


The manufacturers of the Packard 
lamp have always had the reputation 
of doing something very handsome in 
the catalogue line, and this reputa- 
tion has been maintained by the 
appearance of their catalogue for the 
season of 1896-1897. This catalogue 
is a little more pretentious than any 
of its predecessors, and a goodly 
number of its pages are devoted to 
general data on incandescent lamps, 
and other general information of a 
very valuable nature. The Electric 


ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer, 


STANDARDS A SPECIALTY. 














709 LEXINGTON AVENUE, NEW YORK. 


WHITNEY ELECTRICAL 
INSTRUMENT eee ae 


High-Grade Electrical Instruments 


of Every Description. 
PENACOOK, N.H., U.S.A. 





Appliance Company, of Chicago, 
have prepared a special discount 
sheet for this catalogue, giving the 
present market prices on high-grade 
Packard lamps, so that the cata- 
logue, when supplied with this dis- 
count sheet, makes a complete lamp 
reference book. It will be sent to 
the trade on application. 


Wanted— An Idea 2fsene'stanie 


our ideas; they may bring you wealth. 

Write 5 HN WEDDERBURN & C “Patent Attor- 

neys, Washington, D. C., for their sie prize offer 
and list of two punaeed’ inventions wan! 











DYER & DRISCOLL, 
PATENT SOLICITORS, 
36 WALL STREET, N. Y., 


bow dome ol wy” paler fein) 
fork, Goth for Hua amd forssan Counlrrea, 


i forte ih ce 0 ee 


Pe. a 


PATENTS, 


TRADE MARKS.—DESIGNS.—COPYRIGHTS, 


CAN YOU OBTAIN A PATENT? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 
special notice in the leading journals of thecountry, 
thus bringing same widely sa the public without 

‘ost to inventor 


Rergrences : ‘“ Electrical Review," New York ; 
Paul Cromlein, ~~ Lm National Bank, 


Wash oo, Geo. D. Parker, ay B. G 
ve i Second National Bank, Washin 
Leech, U. 8. Mint, Philadelphia, Pa.; W. 


Newe Manager and retary Water ‘works. 
Sewell” Oregon. 


EDW. $. BUVALL, 


Selleitor of Patents, 


$25% $15 SDs, 


In Gold, will be paid to the three 
purchasers sending in the most 
solutions of this novel Egg Puzzle. 
Interests and amuses young and old, 
Requires patience & steady nerves, 
Send 15 cts. for Puzzle, (2 for 25 cts.) 
and learn how to secure a PRIZE. 


Walter S. Coles, Neave Building, Cincinnati, Ohio. 








Loan and Trust Bidg., 
WASHINGTON, D. C. 












ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies, 
WASHINGTON, D. C. 


W.R. OSTRANDER & CO., 
~ 22 DEY STREET, 
Manufacturers of 


SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Elec*ric and Mechanical Belis. 


FACTORY, 


De Ealb Ave., 
BROOKLYN. 


Bend for Illustrated 
Catalogue. 





ELECTRICITY 


Mechanics; Architectural Drawing and De- 
signing; Architecture; Mechanical ws 
Steam Engineering (Stationary, Locomotive 

Marine); Civil, Railroad, Bridge, Hydraulic cae 
Municipal Engineering; Plumbing and Heat- 
ing; Coal and Metal Mining; Prospecting, and 


the English Branches. 


students. Send for Free Circular and 
Book of Testimonials, stating the 
subject you wish to study, to 

The International ) B 1008, 
Correspondence Schools, { Scranton, Pa. 














(ood Telephone ‘Books. 


“PRACTICAL INFORMATION FOR TELE- 
PHONISTS,” 


BY THOMAS D. LOCKWOOD. 
The Telephone Man’s Text Book. 
192 Pages. Price, $1.00. 


“TELEPHONES, THEIR CONSTRUCTION 
AND FITTING,” 


BY F. C. ALLSOP. 

Description of Receivers, Transmitters, Switch 

Boards, Com lete Instrument Switches and 

Bosrte, Erecting Telephone Lines, 

Wires, Instruments, Connecting, 
resting peers and removing faults. 


Pages. Illustrated. Price, $2.00. 
‘* TELEPHONE LINES ANI AND THEIR PROPER- 
TIES,” 


BY W. J. HOPKINS. 
Contents: Design and Construction of City 
Lin 


nes. 
Underground Work. 
Long Distance Lines 


Wire, Insulators, Exchanges, Switch Boards. 

The Propagation of Energy. 

The Laman ae Current. 

Measure: 

Properties a City Lines, Cables, Etc. 
Price, $1.50. 


‘““MANUAL OF TELEPHONY,” 


BY W. H. PREECE AND ARTHUR T. STUBBS. 
Price, $4.50. 


“THE ELECTRIC TELEPHONE,” 
BY G. B. PRESCOTT. 
795 Pages. Price, $6.00. 


‘THE TELEPHONE,” 


BY A. E. DOLBEAR. 
Price, 50 Cts. 


‘““THE TELEPHONE, MICROPHONE AND 
PHONOGRAPH,”’ 


BY COUNT DU MONCEL. 
Price, $1.25. 


“THE TELEPHONING OF GREAT CITIES,” 


BY A. R. BENNETT. 
Price, 50 Cts. 


‘““THE PRACTICAL TELEPHONE HAND 
BOOK,” 
BY J. POOLE. 
Price, $1.00. 

A thoroughly practical manual of moderate 
size and cost, Ceaetibing the latest development 
of the subject. 

‘* TELEPHONE HAND BOOK,” 
BY H. L. WEBB. 
Price, $1.00. 
Copies < ae books sent to any address on 
receipt of p 


ELECTRICAL REVIEW PUBLISHING CO., 
41 Park Row. NEW YORK. 





WESTINGHOUSE 
ELECTRIC STREET-GAR 
EQUIPMENT.” 


A VALUABLE UP-TO-DATE BOOK, 


containing a description of the various motors, 
controllers, and other electric street-car apparatus 
manufactured by the Westinghouse Electric and 
Manufacturing Company; with detailed instruc- 
tions for the operation, inspection and repair of 
same; also full directions for locating and waneny 
ing faults. 


By FREDERICK L. HUTCHINSON 
and LEO A. PHILLIPS. 


The authors have aimed to give practical rather 
than theoretical information, 

The = is neatly bound in a flexible leather 
cover. The pages are7 in. x 444 in.—a convenient 
pocket wen 

The writers are both engineers in the employ of 
the Westinghouse Company, and associate mem- 
bers of the American Institute of Electrical En- 


gineers. 
PRICE, $1.00. 
Address 
ELECTRICAL REVIEW, 


Times Building, New York. 








A SPLENDID BOOK FOR 


STREET RAILWAY MER. 





ese PACES. Price $1.00. POSTACE PREPAID. 





Electric Railway Motors: 


THEIR 


CONSTRUCTION, OPERATION AND MAINTENANCE. 





AN ELEMENTARY PRACTICAL HANDBOOK FOR THOSE ENGAGED IN THE MANAGEMENT 
AND OPERATION OF ELECTRIC RAILWAY APPARATUS. 





RULES 


AND INSTRUCTIONS FOR MOTORMEN. 


By NELSON W. PERRY, E. M. 





Address, HIB CTRICAL REVIEW, 
41 PARK ROW, 


P. O. Box, 2339. . 


NEV YORE. 











